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Project Description

The development of agriculture, the distribution
of food, the provision of health seryices, and the
access to information through educational ser-
vices and other forms of communication in rural
regions of developing countries all heavily de-
pend on transport facilities. Although rail and
water facilities may play important roles in cer-
tain areas, a dominant and universal need is for
road systems that provide an assured and yet
relatively inexpensive means for the movement
of people and goods. The bulk of this'need is for
low-volume roads that generally carry only S to
10 vehicles a day and that seldom carry as many
as 400 vehicles a day.

The planning, design, construction, and
maintenance of low-volume roads for rural re-
gions of developing countries can be greatly en-
hanced with respect to economics, quality, and
performance by the use of low-volume road
technology that is available in many parts of the
world. Much of this technology has been pro-
duced during the developmental phases of what
are now the more developed countries, and
some is continually produced in both the less
and the more developed countries. Some of the
technology has been documented in papers, ar-
ticles, and reports that have been written by ex-
perts in the field. But much of the technology is

Descripción del proyecto
En las regiones rurales de países en desarrollo,
el desarrollo de la agricultura, la distribución de
víveres, la provisión de servicios de sanidad, y
el acceso a información por medio de servicios
educacionales y otras formas de comunicación,
dependen en gran parte de los medios de trans-
porte. Aunque en ciertas áreas los medios de fe-
rrocarril y agua desempeñan un papel impor-
tante, existe una necesidad universal y domi-
nante de crear sistemas viales que provean un
medio asegurado pero relativamente poco cos-
toso para el movimiento de gente y mercancías.
La mayor parte de esta necesidad se soluciona-
ría con la construcción de caminos de bajo vo-
lúmen que generalmente moverían únicamente
de 5 a 10 vehículos por día y que pocas veces
moverían tanto como 400 vehículos por día.

El planeamiento, diseño, construcción y man-
tenimiento de caminos de bajo volúmen para
regiones rurales de países en desarrollo pueden
ser mejorados, con respecto al costo, calidad, y
rendimiento, por el uso de la tecnología de ca-
minos de bajo volúmen que se encuentra dispo-
nible en muchas partes del mundo. Mucha de
esta tecnología ha sido producida durante las
épocas de desarrollo de lo que ahora son los
países más desarrollados, y alguna se produce
contínuamente en estos países asícomo en los
países menos desarrollados. Parte de la tecno-
logía se ha documentado en disertaciones, artí-
culos, e informes que han sido escritos por ex-
pertos en el campo. Pero mucha de la tecnolo-
gía no está documentada y existe principal-
mente en la memoria de áquellos que han desa-

Description du projet

Dans les régions rurales des pays en voie de
développement, l'exploitation agricole, la distri-
bution des produits alimentaires, I'accès aux
services médicaux, I'accès aux matériaux et aux
marchandises, à I'information et aux autres ser-
vices, dépendent en grande partie des moyens
de transport. Bien que les transports par voie
ferrée et par voie navigable jouent un rôle impor-
tant dans certaines régions, un besoin dominant
et universel éxiste d'un réseau routier qui puisse

assurer avec certitude et d'une façon relative-
ment bon marché, le déplacement des habi-
tants, et le transport des marchandises. La plus
grande partie de ce besoin peut être satisfaite
par la construction de routes à faible capacité,
capables d'accommoder un trafic de 5 a 10 vé-
hicules par jour, ou plus rarement, jusqu'à 400
véhicules par jour.

L'utilisation des connaissances actuelles en
technologie, qui sont accéssibles dans beau-



undocumented and exists mainly in the minds of
those who have developed and applied the
technology through necessity. ln either case,
existing knowledge about low-volume road
technology is widely dispersed geographically,
is quite varied in the language and the form of its
existence, and is not readily available for appli-
cation to the needs of developing countries.

ln October 1977\he Transportation Research
Board (TRB) began this 3-year special project
under the sponsorship of the U.S. Agency for ln-
ternational Development (AlD) to enhance rural
transportation in developing countries by provid-
ing improved access to existing information on

the planning, design, construction, and mainte-
nance of low-volume roads. With advice and
guidance from a project steering committee,
TRB defines, produces, and transmits information
products through a network of correspondents in

developing countries. Broad goals for the ulti-
mate impact of the project work are to promote
effective use of existing information in the
economic development of transportation infra-
structure and thereby to enhance other aspects
of rural development throughout the world.

ln addition to the packaging and distribution
of technical information, personal interactions
with users are provided through field visits, con-
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rrollado y aplicado la tecnología por necesidad.
En cualquier caso, los conocimientos en exis-
tencia sobre la tecnología de caminos de bajo
volúmen están grandemente esparcidos geográ-
ficamente, varian bastante con respecto al idio-
ma y su forma, y no se encuentran fácilmente
disponibles para su aplicación a las necesida-
des de los países en desarrollo.

En octubre de 1977 el Transportation Re-
search Board (TRB) comenzó este proyecto es-
pecial de tres años de duración bajo el patroci-
nio de la U.S. Agency for lnternational Develop-
ment (AlD) para mejorar el transporte rural en
los países en desarrollo acrecentando la dispo-

nibilidad de la información en existencia sobre
el planeamiento, diseño, construcciÓn, y man-
tenimiento de caminos de bajo volúmen. Con el
consejo y dirección de un comité de iniciativas
para el proyecto, el TRB define, produce, y
transmite productos informatìvos a través de una
red de corresponsales en países en desarrollo.
Las metas generales para el impacto final del
trabajo del proyecto son la promoción del uso
efectivo de la información en existencia en el
desarrollo económico de la infraestructura de
transporte y de esta forma mejorar otros aspec-
tos del desarrollo rural a través del mundo.

Además de la recolección y distribución de la

coup de pays, peut faciliter l'étude des projets
de construction, tracé et entretien, de routes à
faible capacité dans les régions rurales des
pays en voie de développement, surtout en ce
qui concerne l'économie, la qualité, et la perfor-
mance de ces routes. La majeure partie de cette
technologie a été produite durant la phase de
développement des pays que l'on appelle main-
tenant développés, et elle continue à être pro-
duite à la fois dans ces pays et dans les pays en
voie de développement. Certains aspects de
cette technologie ont été documentés dans des
articles ou rapports écrits par des experts. Mais
une grande partie des connaissances n'existe
que dans l'esprit de ceux qui ont eu besoin de
développer et appliquer cette technologie. De
plus, dans ces deux cas, les écrits et connais-
sances sur la technologie des routes à faible
capacité, sont dispersés géographiquement,
sont écrits dans des langues différentes, et ne
sont pas assez aisément accessibles pour être

appliqués aux besoins des pays en voie de dé-
veloppement.

En octobre 1977 , le Transportation Research
Board (TRB) initia ce projet, d'une duré de 3 ans,
sous le patronage de I'U.S. Agency for lnterna-
tional Development (AlD), pour améliorer le tran-
sport rural dans les pays en voie de dévelop-
pement, en rendant plus accessible la docu-
mentation existante sur la conception, le tracé,
la construction, et I'entretien des routes à faible
capacité. Avec le conseil, et sous la conduite
d'un comité de direction, TRB définit, produit, et
transmet cette documentation à I'aide d'un ré-
seau de correspondants dans les pays en voie
de développement. Nous espérons que le résul-
tat final de ce projet sera de favoriser I'utilisation
de cette documentation, pour aider au dévelop-
pement économique de I'infrastructure des tran-
sports, et de cette façon mettre en valeur d'au-
tres aspects d'exploitation rurale à travers le
monde.



ferences in the United States and abroad, and
other forms of communication.

Steering Committee
The Steering Committee is composed of experts
who have knowledge of the physical and social
characteristics of dävetopinç) côuñüiei, knowl-
edge of the needs of developing countries for
transportation, knowledge of existing transporta-
tion technology, and experience in iis use.

Major functions of the Steering Committee are
to assist in the definition of users and their
needs, the definition of information products that
match user needs, and the identification of in-
formati'onal and human resources for develop-
ment of the information products. Through its

membership the committee provides liaison with
project-related activities and provides guidance
for interactions with users. ln general the Steer-
ing Committee gives overview advice and direc-
tion for all aspects of the project work.

The project staff has responsibility for the pre-
paration and transmittal of information products,
the development of a correspondence network
throughout the user community, and interactions
with users.

lnformation Products
Three types of information products are pre-
pared: compendiums of documented informa-
tion on relatively narrow topics, syntheses of
knowledge and practice on somewhat broader

información técnica, se provee acciones recí-
procas personales con los usuarios por medio
de visitas de campo, conferencias en los Esta-
dos Unidos de Norte América y en el extranjero,
y otras formas de comunicación.

Comité de iniciativas
El comité de iniciativas se compone de exper-
tos que tienen conocimiento de las característi-
cas físicas y sociales de los países en desarro-
llo, conocimiento de las necesidades de trans-
porte de los países en desarrollo, conocimiento
de la tecnología de transporte en existencia, y
experiencia en su uso.

Las funciones importantes del comité de ini-
ciativas son las de ayudar en la definición de
usuarios y sus necesidades, de productos in-
formativos que se asemejan a las necesidades
del usuario, y la identificación de recursos de

conocimientos y humanos para el desarrollo de
los productos informativos. A través de sus
miembros el comité provee vínculos con activi-
dades relacionadas con el proyecto y también
una guía para la interacción con los usuarios. En
general el comité de iniciativas proporciona
consejos y dirección general para todos los as-
pectos del trabajo de proyecto.

El personal de proyecto es responsable de la
preparación y transmisión de los productos in-
formativos, el desarrollo de una red de corres-
ponsales a través de la comunidad de usuarios,
y la interacción con los usuarios.

Productos i nformativos
Se preparan tres tipos de productos informati-
vos: los compendios de la información docu-
mentada sobre temas relativamente limitados, la
síntesis del conocimiento y práctica sobre temas
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En plus de la dissémination de cette docu-
mentation technique, des visites, des conféren-
ces aux Etats Unis et à l'étranger, et d'autres
formes de communication permettront une inte-
raction constante avec les usagers.

Comité de direction
Le comité de direction est composé d'experts
qui ont à la fois des connaissances sur les ca-
ractéristiques physiques et sociales des pays en
voie de développement, sur leurs besoins au
point de vue transports, sur la technologie ac-
tuelle des transports, et ont aussi de I'expé-
rience quant à I'utilisation pratique de cette
technologie.

Les fonctions majeures de ce comité sont
d'abord d'aider à définir les usagers et leurs be-
soins, puis de définir leurs besoins en matière

de documentation, et d'identifier les ressources
documentaires et humaines nécessaires pour le
développement de cette documentation.'par I'in-
termédiaire des ses membres, le comité pourvoit
à la liaison entre les différentes fonctions relati-
ves au projet, et dirige I'interaction avec les
usagers. En général, le comité de direction
conseille et dirige toutes les phases du projet.

Notre personnel est responsable de la prepa-
ration et de la dissémination des documents, du
développement d'un réseau de correspondants
pris dans la communauté d'usagers, et de l,inte-
raction avec les usagers.

La documentat¡on
Trois genres de documents sont preparés: des
recueils dont le sujet est relativement limité, des



subjects, and proceedings of low-volume road
conferences that are totally or partially sup-
ported by the project. Compendiums are pre-
pared by project staff at the rate of about 6 per
year; consultants are employed to prepare
syntheses at the rate of 2 per year. At least one
conference proceedings will be published dur-
ing the 3-year period. ln summary, this project
aims to produce and distribute between 20 and
30 publications that cover much of what is
known about low-volume road technology.

lnteractions With Users
A number of mechanisms are used to provide in-
teractions between the project and the user

community. Project news is published in each
issue of Transportation Research News. Feed-
back forms are transmitted with the information
products so that recipients have an opportunity
to say how the products are beneficial and how
they may be improved. Through semiannual vis-
its to developing countries, the project staff ac-
quires first-hand suggestions for the project
work and can assist directly in specific technical
problems. Additional opportunities for interaction
with users arise through international and in-
country conferences in which there is project
participation. Finally, annual colloquiums are
held for students from developing countries who
are enrolled at U.S. universities.

vlll

un poco más amplios, y los expedientes de
conferencias de caminos de bajo volúmen que
están totalmente o parcialmente amparados por
el proyecto. El personal de proyecto prepara los
compendios a razón de unos 6 por año; se utili-
zan consultores para preparar las síntesis a
razón de 2 por año. Se publicará por lo menos
un expediente de conferencia durante el pe-
ríodo de tres años. En breve, este proyecto pre-
tende producir y distribuir entre 20 y 30 publica-
ciones que cubren mucho de lo que se conoce
de la tecnología de caminos de bajo volúmen.

lnteracción con los usuarios
Se utilizan varios mecanismos para proveer las
interacciones entre el proyecto y la comunidad
de usuarios. Se publican las noticias del pro-

yecto en cada edición de laTransportation Re-
search News. Se transmiten, con los productos
informativos, formularios de retroacción para
que los recipientes tengan oportunidad de decir
cómo benefician los productos y cómo pueden
ser mejorados. A través de visitas semianuales a
los países en desarrollo, el personal del pro-
yecto adquiere directamente de fuentes origina-
les sugerencias para el trabajo del proyecto y
puede asistir directamente en problemas técni-
cos específicos. Surgen oportunidades adicio-
nales para la interacción con los usuarios a tra-
vés de conferencias internacionales y naciona-
les en donde participa el proyecto. Finalmente,
se organizan diálogos con estudiantes de paÊ
ses en desarrollo que están inscriptos en uni-
versidades norteamericanas.

synthèses de connaissances et de pratique sur
des sujets beaucoup plus généraux, et finale-
ment des comptes-rendus de conférences sur
les routes à faible capacité, qui seront organi-
sées complètemerrt ou en partie par notre projet.
Environ 6 recueils par an sont preparés par no-
tre personnel. Deux synthèses par an sont écri-
tes par des experts pris à I'extérieur. Les
comptes-rendus d'au moins une conférence se-
ront écrits dans une période de 3 ans. En ré-
sumé, I'objet de ce projet est de produire et dis-
séminer entre 20 et 30 documents qui couvriront
I'essentiel des connaissances sur la technologie
des routes à faible capacité.

lnteraction avec les usagers

Un certain nombre de mécanismes sont utilisés
pour assurer I'interaction entre le personnel du

projet et la communauté d'usagers. Un bulletin
d'information est publié dans chaque numéro de
Transportation Research News. Des formulaires
sont joints aux documents, afin que les usagers
aient I'opportunité de juger de la valeur de ces
documents et de donner leur avis sur les
moyens de les améliorer. Au cours de visites
semi-annuelles dans les pays en voie de déve-
loppement notre personnel obtient de première
main des suggestions sur le bon fonctionnement
du projet et peut aider à résoudre sur place cer-
tains problèmes techniques spécifiques. En ou-
tre, des conférences tenues soit aux Etats Unis,
soit à l'étranger, sont I'occasion d'un échange
d'idées entre notre personnel et les usagers.
Finalement, des colloques annuels sont or-
ganisés pour les étudiants des pays en voie de
développement qui étudient dans les universités
américaines.
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Overuiew

Background and Scope

Training is the teaching of work methods, tech-
niques, and skills necessary for the satisfactory
performance of specific work assignments.
Training should be limited to the subject matter
needed to perform particular jobs. Unnecessary
material will impair the effectiveness of a traintng
program. Education, on the other hand, is the
process of developing the general knowledge,
mind, and character of a person through the
study of histories, theories, and principles. As
such, it is the goal of formal educational institu-
tions and beyond the scope of this compen-
dium.

Training programs for highway personnel in
developing countries became an aspect of

foreign assistance from the developed countries
shortly after World War ll. With few exceptions,
the first attempts were seminaÊtype presenta-
tions by highway experts for local highway offi-
cials. These were basically one-time training ef-
forts. As foreign assistance increased, training
became cou nterpart-oriented , or on{he-job train-
ing, where expatriate highway personnel under
contract to build a road worked with local per-
sonnel.

During the years when the emphasis was on
new construction, the lack of organized training
efforts went unnoticed in many developing coun-
tries. Each construction project was a separate
entity, with foreign experts to ensure completion

Vista General

Antecedentes y alcance

El entrenamiento consiste en la enseñanza de
los métodos de trabajo, las técnicas y la des-
treza necesarios para ejecutar satisfactoria-
mente asignaciones específicas de trabajo. El
entrenamiento debe limitarse a lo estrictamente
necesario para ejecutar trabajos particulares. El
material innecesario perjudicará la efectividad
de un programa de entrenamiento. Por otra
parte, educación es el proceso de desarrollar el
conocimiento general, la mente y el carácter de
una persona a través del estudio de anteceden-

xttes, teorías y principios. Tal es el objetivo de las
instituciones educacionales formales, lo cual
está fuera del alcance de este compendio.

Los programas de entrenamiento para el per-
sonal de carreteras de países en desarrollo lle-
garon a representar, poco después de la Se-
gunda Guerra Mundial, un aspecto de ayuda ex-
tranjera de los países desarrollados. Con pocas
excepciones, los primeros intentos fueron pre-
sentaciones tipo seminario para funcionarios lo-
cales de carreteras a cargo de expertos viales.

Exposé
Historique et description
La formation technique consiste en I'enseigne-
ment des méthodes de travail et des techniques
nécessaires pour mener à bien certaines tâches
déterminées. La formation se limite aux connais-
sances indispensables pour réaliser certaines
tâches spécifiques. L'enseignement de matières
superflues diminuerait son efficacité. L'éduca-
tion, par contre, a pour but de développer les
connaissances générales, I'esprit et le caractère
d'une personne par l'étude des antécédents,
des théories et des principes. En tant que telle,
elle relève des institutions d'enseignement tradi-

tionnel et dépasse les limites du sujet de ce re-
cueil.

Les programmes de formation pour le person-
nel routier des pays en voie de développement
ont fait l'objet de l'aide provenant des pays in-
dustrialisés peu après la seconde guerre mon-
diale. A part quelques exceptions, les
premières tentatives consistèrent en des
conférences du genre séminaire données par
des experts des routes aux administrateurs
locaux. ll s'agissait principalement d'efforts
ponctuels de formation. Avec I'accroissement



no matter how much or how little the local road
organization was involved. Some lending agen-
cies did encourage formal training programs as

a part of the grants or loans for these capital im-
provements. These programs usually ran con-
currently with construction operations. They
were intended to train specific personnel with lit-

tle concern for future needs or countrywide train-
ing requirements.

Ás these capital projects were completed' the
maintenance of the growing highway network
became the economic and technical responsibil-
ity of the local government. The lack of trained
and experienced personnel to perform mainte-
nance activities developed into a major concern
for both the local government and the foreign
lending agencies when the capital improve-
ments in the highway infrastructure began to
deteriorate at an unforeseen rate.

The lack of maintenance training was not lim-
ited just to developing countries, however' De-
veloped countries also found that the increasing
maintenance load highlighted inefficiencies and
poor management practices that had previously
been overlooked. A worldwide effort has been
undertaken to improve and standardize mainte-
nance activities by using comprehensive ongo-
ing training programs. Although several different
training philosophies have emerged, i.e., training
centers, training production units (TPUs), and
decentralized training, the basic objective of
each approach to training is very similar. Com-
pendium 14 draws heavily on maintenance train-
ing programs because the most recent de-
velopments have occurred in this area. How-
ever, the training techniques described are
equally applicable to other areas of highway de-
partment activities, e.9., management, planning,

Estos fueron básicamente esfuerzos aislados de
entrenamiento. A medida que aumentÓ la ayuda
extranjera, el entrenamiento llegÓ a estar orien-
tado a la contraparte local o al entrenamiento en

el trabajo, donde el personal extranjero de ca-
rreteras contratado para construir un camino
trabajaba con el Personal local.

A tiavés de los años cuando se daba énfasis
a las nuevas construcciones, la falta de esfuer-
zos organizados de entrenamiento pasó desa-
percibida en muchos países en desarrollo. Cada
proyecto de construcciÓn era una entidad sepa-
rada, con expertos extranjeros para asegurar su

terminación, sin importar la mayor o menor par-

ticipación que pudiera tener el organismo vial
local. Algunas agencias prestatarias alentaron
programas formales de entrenamiento como
parte de las donaciones o préstamos para estos
mejoramientos principales. Generalmente di-
chos programas se desarrollaban concurrente-
mente con las operaciones de construcciÓn. Es-
tuvieron dirigidos a entrenar personal específico
preocupándose poco por las necesidades futu-
ras o por la necesidad de entrenamiento a nivel
nacional.

A medida que se completaban estos proyec-
tos, la conservación de la creciente red de ca-
rreteras llegó a ser responsabilidad econÓmica

de I'aide étrangère, la formation technique
s'adressa au personnel local, ou elle devint une
formation sur le tas, le personnel des routes
étranger travaillant sous contrat à la
construction d'une route avec le personnel local.

Durant les années oÙ I'attention se concentrait
sur les constructions nouvelles, le manque d'or-
ganisation dans les efforts de formation techni-
que passa inaperçu dans la plupart des pays en
voie de développement. Chaque projet de cons-
truction était individuel, et les experts étrangers
en assuraient la réalisation, que les organismes
routiers locaux y participent activement ou non.
Certains organismes de prêt encourageaient
I'instauration de programmes de formation
comme partie intégrante des subventions ou
prêts destinés aux investissements. Ces pro-
grammes allaient de pair avec les travaux de
construction. lls avaient pour but de former un

certain personnel sans se préoccuper des be-
soins futurs ni de la formation nécessaire au ni-
veau national.

Une fois ces projets terminés, les autorités lo-
cales furent chargées, sur le plan économique
et technique, de l'entretien d'un réseau routier
de plus en plus étendu, Le manque de person-
nel préparé et expert en entretien devint I'une
des majeures préoccupations tant des autorités
locales que des organismes étrangers de prêt
lorsque les investissements dans l'infrastructure
routière commencèrent à se détériorer avec une
rapidité surprenante.

Cependant, le manque de formation techni-
que pour l'entretien ne se faisait pas sentir uni-
quement dans les pays en voie de développe-
ment. Les pays riches découvraient également
que les besoins grandissants d'entretien met-
taient en évidence une inefficacité et une mau-
vaise gestion qui jusque là étaient passées ina-
perçues. Depuis lors, un effort mondial a été
entrepris afin d'améliorer et de standardiser les
opérations d'entretien par la mise en oeuvre de
vastes programmes de formation continue. Mal-
gré la diversité des récentes philosophies

I



surveying, design, materials investigations, con-
struction, and support functions.

Training is an investment in a country's human
resources. As such, it should be evaluated like
any other investment. Training should never be
undertaken merely for the sake of training.

Rationale for This Gompendium

The three most common approaches to formal
training are (a) training centers, (b) TPUs,
and (c) decentralized training.
Training centers are fixed facilities that have
classrooms, offices, shops, garages, sleeping
quarters, and dining facilities. The staff is com-
prised of professional trainers. The trainees are
transþorted to the training center where they
participate in classroom discussion and in oper-
ational exercises where they perform simulated

work. Training centers usually offer the most in-
tensive programs, which, in turn, reduce training
time.

Training production units are located in an
area where work is required. They are temporary
or permanent camps that have additional class-
room facilities. The staff is a cadre of profes-
sional trainers. The trainees are responsible for
the construction or maintenance of a portion of
an actual road network reserved for exclusive
use by the TPU. The trainees are shipped to the
camp where they undergo classroom discus-
sions and do actual work on the road system as-
signed to the TPU. Usually, the training period is
longer at a TPU than at a training center, and the
number of trainees and types of training are less
flexible. However, trainees must face actual work
problems, and their work output offsets some of
the training costs.

y técnica del gobierno local. La falta de personal
entrenado y experimentado para ejecutar las ac-
tividades de conservación se convirtió en una
preocupación principal, tanto para el gobierno
local como para las agencias prestatarias ex-
tranjeras, cuando los mejoramientos capitales
ejecutados en la estructura vial empezaron a de-
teriorarse en una proporción imprevista.

Sin embargo, la falta de entrenamiento en
conservación no estaba limitada solamente a los
países en desarrollo. También los países desa-
rrollados comprobaron que la creciente carga
de conservación resaltó las deficiencias y las
pobres prácticas administrativas que no habían
sido tomadas en cuenta con anterioridad. Se ha
emprendido un esfuerzo a nivel mundial para
mejorar y normar las actividades de conserva-
ción empleando programas contínuos e integra-
les de entrenamiento. Aunque han surgido di-

versas filosofías diferentes de entrenamiento,
esto es, centros de entrenamiento, unidades de
producción de entrenamiento, y entrenamiento
descentralizado, el objetivo básico de cada en-
foque es muy similar. El Compendio 14 incide
bastante en los programas de entrenamiento en
conservación dado que es esta área donde han
ocurrido los más recientes cambios. Sin em-
bargo, las técnicas de entrenamiento descritas
son también aplicables a otras áreas de activi-
dades del organismo vial, ésto es, administra-
ción, planeamiento, topografía, diseño, investi-
gación de materiales, construcción y funciones
de apoyo.

El entrenamiento es una inversión en los re-
cursos humanos de un país. Como tal, debe ser
evaluado como cualquier otra inversión. Nunca
debe emprenderse un entrenamiento por la sola
razón del entrenamiento mismo.

concernant la formation technique, telles que les
centres de formation, les unités productives de
formation et la formation décentralisée, I'objectif
de base de chacune de ces approches est fon-
cièrement identique. Le recueil 14 traite surtout
des programmes de formation technique pour
l'entretien parce que c'est la branche qui s'est le
plus développée récemment. Cependant, les
techniques de formation décrites sont égale-
ment applicables à d'autres activités du dépar-
tement des routes, telles que I'administration, la
planification, le relevé de plans, l'étude, les re-
cherches sur matériaux, la construction et les
fonctions auxiliaires.

La formation technique représente un inves-
tissement dans les ressources humaines d'une

nation. Comme telle, ilfaut l'évaluer comme tout
autre investissement. Un programme de forma-
tion ne doit être entrepris que pour une raison
valable.

Objectif de ce recue¡l

Les trois approches les plus courantes à un
programme de formation sont (a) les centres de
formation, (b) les unités productives de forma-
tion et (c) une formation décentralisée. Les cen-
tres de formation sont des installations fixes qui
comprennent des salles de classe, bureaux,
magasins, garages, facilités de logement et de
restauration. Le personnel se compose d'instruc-
teurs professionnels. Les stagiaires se rendent
au centre de formation où ils participent à des



Decentralized training takes place at the
trainee's regular work location; therefore, sepa-
rate training facilities are not required. The train-
ing material is prepared by training specialists,
but the actual training is done by the trainee's
supervisor. This places the control, timing, and
amount of the training in the hands of the person
who is responsible for the trainee's work. Decen-
tralized training requires intensive preparation of
complete and self-contained training programs
by professional trainers and additional training
for the supervisor-instructors. However, (a) the
number of trainees is unlimited, (b) the training
activity is completely flexible (allowing for mini-
mal interruption to the trainee's work schedule),
(c) the cost per trainee is nominal, and (d)
trainees tend to pay strict attention to the training
given by their supervisors.

Training should be a formal ongoing activity
that takes place during regular work time. lts
major objective is to teach each employee to
do each work activity in the same, accepted
way. Usually, a new training program is targeted
at regular highway employees in order to stan-
dardize ongoing work methods. Once this im-
mediate objective is obtained and the training
methods have been perfected, the training pro-
gram should be expanded to provide basic train-
ing for new empfoyees and to prepare regular
employees for advancement. Training opportuni-
ties should be provided for all levels of em-
ployees from management executives to field
workers.

Training will be successful only if top man-
agement is fully cognizant of and committed to
the value of a training program. Direct manage-

Exposición razonada
para este compendio

Las tres formas más comunes de acceso al
entrenamiento formal son (a) centros de entre-
namiento, (b) unidades de producción de entre-
namiento (UPE), y (c) entrenamiento descentra-
lizado, Los centros de entrenamiento son esta-
blecimientos fijos que tienen salones de clase,
oficinas, talleres, garajes, dormitorios, servicio
de comedor. El personal está formado por ins-
tructores profesionales, Los que reciben entre-
namiento son transportados al centro de entre-
namiento donde participan de exposiciones en
clase y ejercicios operacionales mientras ejecu-
tan trabajos simulados. Los centros de entrena-
miento ofrecen generalmente los programas

más intensivos que, a su vez, reducen el tiempo
de entrenamiento.

Las unidades de producción de entrena-
miento están ubicadas en áreas donde se re-
quiere el trabajo. Son campamentos temporales
o permanentes que tienen adicionalmente salo-
nes de clase. El personal está formado por un
conjunto de instructores profesionales. Los par-
ticipantes son responsables de la construcción
o conservación de un tramo de una red exis-
tente de caminos dedicada al uso exclusivo de
la UPE. Los participantes son transportados al
campo donde reciben exposiciones en clase y
ejecutan el trabajo propiamente dicho en el sis-
tema vial asignado a la UPE. Por lo general, el
período de entrenamiento en una UPE es mayor
que en un centro de entrenamiento, y el número

discussions en classe et à des exercices prati-
ques simulant les opérations. Les centres de
formation offrent en général les programmes les
plus intensifs, ce qui réduit ainsi le temps de
formation.

Les unités productives de formation (UPF) se
trouvent dans une zone où il existe un travail à
réaliser. Ce sont des camps temporaires ou
permanents qui comportent des salles de
classe. Le personnel se compose d'instructeurs
professionnels. Les stagiaires sont chargés de
la construction ou de I'entretien d'un tronçon du
réseau routier réservé à I'usage exclusif de la
UPF. Les stagiaires sont envoyés au camp, où
ils assistent à des discussions dans leur salle de
classe et travaillent sur le tronçon de route assi-
gné à la UPF. Généralement, la période de for-
mation dans une UPF est plus longue que dans

un centre de formation, et le nombre de stagiai-
res ainsi que le genre de formation sont moins
flexibles. Par contre, les stagiaires doivent af-
fronter des problèmes réels, et le produit de leur
travail compense une partie du coût de la
formation.

La formation décentralisée prend place au lieu
de travail habituel du stagiaire, aussi n'est-il pas
nécessaire d'avoir recours à des installations
spécialement conçues a cet effet. Des spécialis-
tes en formation préparent le matériel, mais le
cours est donné par le contremaître du stagiaire.
De ce fait, le contrôle, la programmation et le ni-
veau de formation sont entre les mains de la
personne responsable du travail des stagiaires.
La formation décentralisée requiert une prépa-
tion intensive de programmes de formation
complets et indépendants les uns des autres,



rial involvement should begin with participation
in the development of training material. Man-
agement must also be prepared to use new
trainees effectively. Therefore, management
must involve the senior staff in an active role in
the development, execution, and follow-up of
any training program. This will ensure jobs for
the trainees and prevent frustration and defec-
tion of newly trained personnel.

Before any training program can be de-
veloped, a survey of available workers must be
conducted. This survey should include the avail-

ability of trainable people, as well as the current
and projected personnel requirements of the
highway organization, Such a survey will not only
determine the feasibility of a training program
but also will establish the magnitude and content
of the program.

Training programs may be developed on
either a subject-matter or a task-organization
basis. The former is more commonly used at
training centers, while the latter is more suited to
decentralized training methods. The activity
training is developed in the same manner for

de participantes y tipos de entrenamiento son
menos flexibles. Sin embargo, los alumnos
deben resolver problemas reales de trabajo y el
producto de su trabajo compensa en parte sus
costos de entrenamiento.

El entrenamiento descentralizado se desarro-
lla en el lugar regular de trabajo del participante,
en consecuencia, no se necesitan servicios se-
parados para el entrenamiento. El material de
entrenamiento es preparado por especialistas,
pero el entrenamiento mismo está a cargo del
supervisor. Esto localiza el control, duración y
cantidad del entrenamiento en manos de la per-
sona que es responsable del trabajo del partici-
pante. El entrenamiento descentralizado re-
quiere de una intensiva preparación de progra-
mas perfeccionados y completos de entrena-
miento a cargo de instructores profesionales,
además del entrenamiento a cargo de
supervisores-instructores. Sin embargo, (a) el
número de participantes es limitado, (b) la acti-
vidad del entrenamiento es completamente fle-
xible (permitiendo una mínima interrupción con
el programa de trabajo del participante), (c) el
costo por participante es nominal, y (d) los par-

ticipantes tienden a poner una estricta atención
al entrenamiento que reciben de sus supervi-
sores.

El entrenamiento debe ser una continua acti-
vidad formal que tiene lugar durante las horas
regulares de trabajo. Su principal objetivo es
enseñar a cada empleado a hacer cada activi-
dad de trabajo de manera aceptable y similar.
Por lo general, un programa nuevo de entrena-
miento está dirigido a empleados permanentes
de carreteras con el propósito de normalizar los
métodos actuales de trabajo. Una vez que se
obtiene este objetivo inmediato y se han perfec-
cionado los métodos de entrenamiento, debe
ampliarse el programapara proporcionar un en-
trenamiento básico a los nuevos empleados y
preparar a los empleados permanentes para fu-
turas promociones. Debe brindarse oportunidad
de entrenamiento a todos los niveles de em-
pleados desde los ejecutivos administrativos
hasta los trabajadores de campo.

Sólo tendrá éxito el entrenamiento si la admi-
nistración superior está bien informada y confía
en el valor de un programa de entrenamiento.
La administración también debe estar prepa-

par des instructeurs professionnels, ainsi qu'une
formation spéciale pour les contremaîtres-
instructeurs. Cependant, (a) le nombre de sta-
giaires est illimité, (b) le cours de formation est
complètement flexible (ce qui permet un mini-
mum d'interruption de I'horaire de travail du sta-
giaire), (c) le coût par stagiaire est nominal, et
(d) les stagiaires ont tendance à observer stric-
tement la formation donnée par leur
contremaître.

La formation doit être une activité sérieuse et
continue, qui ait lieu durant les heures habituel-
les de travail. Son but principal est d'enseigner à
chaque employé comment exécuter chaque
opération de son travail de la même façon, ap-
prouvée par le contremaître. En général, un
nouveau programme de formation est donné aux
employés permanents des routes, de façon à

standardiser les méthodes de travail habituelles.
Une fois cet objectif immédiat atteint et dès que
Ies méthodes d'apprentissage ont été perfec-
tionnées, le programme de formation peut
s'étendre afin de fournir une formation de base
à de nouveaux employés et de préparer les an-
ciens à leur avancement. Les possibilités de
formation technique doivent être offertes aux
employés à tous niveaux, des cadres adminis-
tratifs à la main-d'oeuvre sur chantier.

Le programme de formation ne sera couronné
de succès que si la direction en reconnaît plei-
nement la valeur et s'y engage sérieusement.
L'apport direct de la direction doit commencer
par une participation au développement du ma-
tériel didactique. Elle doit également être prête à
employer efficacement les nouveaux stagiaires.
Pour ce faire, elle doit permettre au personnel



both types of programs, i.e., the training mate-
rials are work-oriented. However, in a subject-
matter training program, the basic knowledge,
skill, and ability (KSA) training, such as mathe-
matics, usually precedes the actualjob training.
ln decentralized performance-oriented training,
the KSAs required to successfully complete the
subject job are included in the specific training
activity.

Any well-organized training program, no mat-
ter how large, can be broken down into compo-
nents. Each component is a separate job ele-
ment, or definable segment of work, to be per-
formed. Tasks are units of work performed within
job elements. Comprehensive training consists

of combining the various job elements into indi-
vidual packages that are necessary for the
completion of a trainee's specific duties. The
trainee should not be burdened with task-activity
training unrelated to the job. Furthermore, the
individual should be trained in a specific work
assignment immediately before undertaking it.

Training programs are developed on a
component-by-component basis. Subject-matter
specialists or groups of supervisors determine
the correct procedures to be followed in the per-
formance of a specific job element, such as re-
pairing a pothole with available equipment and
materials. Training specialists then break down
the correct procedures into a series of single

rada para utilizar de modo efectivo al nuevo
personal entrenado. En consecuencia, la admi-
nistración debe involucrar en forma activa al
personal más antiguo en el desarrollo, ejecución
y continuación de cualquier programa de entre-
namiento. Esto asegurará trabajo para los que
reciben el entrenamiento y prevendrá frustracio-
nes y abandono del nuevo personal entrenado.

Antes de desarrollar cualquier programa de
entrenamiento, deberá hacerse una encuesta de
los trabajadores disponibles. Esta encuesta
debe incluir la disponibilidad de personas para
entrenar, así como los requierimientos actuales
y futuros del personal del organismo vial. Dicha
encuesta no sólo determinará la factibilidad de
un programa de entrenamiento sino que tam-
bién establecerá la magnitud y contenido del
programa.

Los programas de entrenamiento pueden de-
sarrollarse sobre un determinado tema, o sobre
una base de tarea y organización. El primero es
el más comúnmente usado en los centros de en-
trenamiento descentralizado. La actividad del
entrenamiento se desarrolla de igual manera en
ambos tipos de programa, esto es, los materia-
les de entrenamiento están orientados al trabajo.
Sin embargo, en un programa de entrenamiento
sobre un determinado tema, el conocimiento
básico, la destreza y el entrenamiento de la ha-
bilidad (esto es CDH), tal como las matemáti-
cas, preceden generalmente al entrenamiento
real en el trabajo. En un entrenamiento descen-
tralizado orientado a la ejecución, los CDH re-
queridos para terminar exitosamente el trabajo
seleccionado están incluídos en las actividades
específ icas del entrenamiento.

plus ancien de participer activement au déve-
loppement, à I'exécution et à la continuation du
programme. Ceci assurera un travail aux stagiai-
res et évitera la frustration et la défection du
personnel nouvellement formé.

Avant d'entreprendre l'élaboration d'un pro-
gramme de formation, ilfaut faire une étude de
la main-d'oeuvre disponible, considérant la dis-
ponibilité des travailleurs à instruire ainsi que les
besoins actuels et futurs en personnel de I'orga-
nisme routier. Une telle étude non seulement dé-
terminera si le programme est faisable mais elle
établira aussi son ampleur et son contenu.

Le programme de formation technique peut
être établi en se basant sur un sujet déterminé
ou sur I'organisation de la tâche. Le premier cas
se présente souvent dans les centres de forma-
tion, tandis que le second convient mieux aux
méthodes de formation décentralisée. Dans les
deux cas, I'apprentissage d'une opération se
déroule à peu près de la même façon, la matière

se rapporte au travail. Cependant, dans un pro-
gramme centré sur un certain sujet, I'apprentis-
sage des opérations est en général précédé par
l'enseignement de connaissances de base telles
que les mathématiques et d'une certaine capa-
cité et habileté (KSA: knowledge, skill,. ability).
Dans la formation décentralisée portant directe-
ment sur l'exécution de la tâche, les connais-
sances de base, capacité et habileté (KSA) né-
cessaires pour réussir le travail sont incluses
dans le programme de formation pour chaque
opération.

Tout programme de formation bien organisé,
aussi ample soit-il, peut être décomposé en ses
parties constituantes. Chaque composante est
une opération distincte, ou un segment définis-
sable de travail à réaliser. Les activités sont des
unités de travail exécutées au sein de chaque
opération. Une formation d'emsemble consiste à
combiner les diverses opérations en groupes
individuels, qui seront nécessaires pour I'ac-



tasks that, when combined, constitute the proper
execution of the specific job element. The train-
ing specialist is responsible for the preparation
of the training texts, guides, and aids at the
proper language level for the trainee population.
Once the training component is developed by
the training specialist, it is resubmitted to the
subject-matter specialists for approval. Nor-
mally, the specific training component is then
reviewed by management at the highest level
downward to the trainee's immediate supervisor,
both for comments on subject-matter content
and as an informational source about the train-
ing their employees are to receive. This ensures
the involvement of the supervisory personnel in
the training procedure. The development and
distribution of practical performance-oriented in-
formation in this manner may also indicate that a

perceived training need is really only an informa-
tional need, €.g., once a supervisor is alerted to
the proper methods of executing a job element,
employees may be capable of proper perfor-
mance under the manager's direction without
formal training.

Some useful hints for developing good job-
oriented training activities are (a) start with sim-
ple ideas and advance in a logical manner to
more complex ones, (b) use field-oriented prob-
lems and a language level that are understand-
able to the trainees, (c) explain why something
should be done in a certain way and how to do
it, (d) use different approaches to the same ma-
terial, (e) emphasize the actions involved, (f)
provide opportunities for trainee participation in
both action and discussion, (g) make sure that
the trainees understand each point before pro-

Cualquier programa de entrenamiento bien
organizado, no importa cuán grande sea, puede
dividirse en varios componentes. Cada compo-
nente es un elemento separado de trabajo o un
segmento definido de trabajo por ejecutar. Las
tareas son unidades de trabajo ejecutadas den-
tro de los elementos de la obra. El entrena-
miento integral consiste en combinar los diver-
sos elementos de la obra en paquetes individua-
les, necesarios para la terminación de las obli-
gaciones específicas del participante. Este no
debe sentirse agobiado con un entrenamiento
de tarea-actividad que no esté relacionado con
la obra. Más aún, el individuo debe ser entre-
nado en una asignación específica de trabajo,
inmediatamente antes de encargarse de ella.

Los programas de entrenamiento se desarro-
llan sobre la base de componente por compo-
nente. Los especialistas o los grupos de super-
visores de un determinado tema determinan los
procedimientos correctos a seguir en la ejecu-

ción de un elemento específico de la obra, tal
como reparar un bache empleando el equipo y
los materiales disponibles. Los especialistas en
entrenamiento pueden descomponer entonces
los procedimientos correctos en una serie de ta-
reas individuales que, cuando se combinan,
constituyen la forma adecuada de ejecución del
elemento del trabajo especifico. El especialista
en entrenamiento es responsable de la prepara-
ción de los textos, guías y medios auxiliares de
entrenamiento en el nivel de idioma adecuado
para la mayoría de los participantes. Una vez
que el especialista en entrenamiento desarrolla
el componente de entrenamiento, de vuelve a
someter dicho componente a la aprobación de
los especialistas en dicho tema. Normalmente,
el componente específico de entrenamiento es
entonces revisado por el más alto nivel adminis-
trativo hasta llegar al supervisor inmediato del
participante, tanto para comentar sobre el con-
tenido del tema en estudio como para utilizarlo

complissement des fonctions spécifiques du
stagiaire. Celui-ci ne doit pas être soumis à I'ap-
prentissage de tâches sans relation avec son
travail. D'autre part, chaque individu doit rece-
voir une formation se rapportant à la tâche spé-
cifique qui lui a été assignée, immédiatement
avant de I'entreprendre.

Les programmes de formation se développent
progressivement. Des spécialistes de la matière
étudiée ou des groupes de contremaîtres dé-
terminent la méthode correcte à suivre pour
I'exécution d'une certaine opération, telle que la
réparation d'un nid de poule avee le matériel et
les matériaux disponibles. Les spécialistes en
enseignement technique décomposent alors

cette méthode en une série d'activités qui, une
fois combinées, permettent d'exécuter I'opéra-
tion correctement. L'expert en formation se
charge de la préparation de textes, de guides et
autre matériel didactique, rédigés dans un lan-
gage adapté au niveau des stagiaires. Une fois
I'opération développée par I'expert en formation,
elle est à nouveau soumise à I'approbation des
spécialistes de la matière étudiée. Normalement,
I'opération en cause est ensuite révisée succes-
sivement par la direction au plus haut niveau
jusqu'au contremaître, supérieur immédiat des
stagiaires, autant pour obtenir des commentai-
res sur le contenu que pour informer de la for-
mation que recevront les employés. Ceci assure



ceeding, and (h) provide sufficient time for train-
ing, but remember that trainee discomfort limits
the length of each session.

The efficiency of a training program is often
measured by using pre- and post-training test-
ing. This testing should measure objectively the
trainee's grasp of the subject matter. However,
testing generally has some drawbacks: (a) The
trainee may be intimidated by the testing proce-
dure, (b) the tests may not measure the proper
achievements, or (c) the questions may be am-
biguous. Moreover, post{esting does not indi-

cate the reason for the failure of an individual-
e.9., whether the fault is in the training program,
in the instructor's presentation, or in the inability
of the trainee to assimilate training. Testing is
used most successully to measure action ac-
complishments such as the ability of an em-
ployee to complete a proper weld or to fill in a
form. lt is less successful in measuring
decision-making ability. The only true measure-
ment of the success of a training program is im-
proved work-assignment performance.

como fuente de informaciÓn sobre el entre-
namiento que recibirán sus empleados' Esto

asegura la participación del personal supervisor
en el proceso de entrenamiento. Esta forma de
distribuir la información práctica orientada a la
ejecución, puede también indicar que la nece-
sidad de un entrenamiento percibido es en rea-
lidad sólo una necesidad informativa; por ejem-
plo, una vez que se alerte a un supervisor sobre
los métodos adecuados para ejecutar un ele-
mento de trabajo, los empleados pueden ser
capaces de ejecutarlo adecuadamente bajo la
dirección del gerente, sin un entrenamiento for-
mal.

He aquísugerencias útiles para desarrollar
buenas actividades de entrenamiento orienta-
das al trabajo, (a) empiece con ideas simples y

avance de una manera lógica a ideas más
complejas, (b) use problemas orientados al tra-
bajo y un nivel de lenguaje que sea comprensi-
ble para los participantes, (c) explique por qué

debe hacerse algo de cierta manera asícomo la
forma de hacerlo, (d) use diferentes soluciones
para el mismo material, (e) enfatice las acciones
involucradas, (f) proporcione oportunidades
para que el participante intervenga tanto en la
acción como en la discusión, (g) asegÚrese que
los participantes comprendan cada punto antes
de continuar, y (h) proporcione suficiente tiempo
para entrenamiento pero recuerde que la inco-
modidad del participante limita la duraciÓn de
cada sesión.

La eficiencia de un programa de entrena-
miento se mide a menudo haciendo pruebas
antes y después del entrenamiento. Estas prue-
bas deben medir objetivamente la comprensiÓn
del participante del tema en estudio. Sin em-
bargo, dichas pruebas tienen algunos inconve-
nientes; (a) El participante puede sentirse inti-
midado por el proceso de la prueba, (b) las
pruebas podrían dejar de medir sus propios lo-
gros, o (c) las preguntas pueden ser ambiguas.

la participation des contremaîtres au programme
de formation. ll se peut également que les in-
formations pratiques sur I'exécution du travail,
ainsi développées et répandues, indiquent que
ce que l'on croyait être un manque de formation
n'était en réalité qu'un manque d'information;
par exemple, une fois le contremaître au courant
des méthodes conseillées pour I'exécution des
opérations, les employés peuvent réaliser cor-
rectement leur tâche sous sa direction sans re-
quérir une formation spéciale.

Nous prèsentons ici quelques suggestions
pour faciliter le développement d'activités de
formation valables et orientées vers le travail: (a)

commencer par des idées simples et avancer
de façon logique vers de plus complexes, (b)
utiliser des problèmes en relation avec le travail
de chantier et un langage qui soient compré-
hensibles aux stagiaires, (c) expliquer pourquoi
certaines choses doivent être faites de telle fa-

çon, ainsi que comment les faire, (d) expliquer la

même matière de diverses manières, (e) insister

sur les actions nécessaires, (f) donner au sta-
giaire la possibilité de participer aussi bien aux
discussions qu'à la pratique, (g) s'assurer de ce
que les stagiaires ont tout compris avant de
poursuivre, et (h) permettre un temps de forma-
tion suffisant, tout en se rappelant que le sta-
giaire ne doit pas être incommodé par la lon-
gueur des sessions.

L'efficacité d'un prograr¡me de formation
technique se mesure souvent par des tests réa-
lisés avant et après ce programme. Ces tests
devraient mesurer objectivement si le stagiaire a
compris la matière étudiée. lls présentent ce-
pendant certains inconvénients: (a) le stagiaire
est parfois intimidé par le fait d'être soumis à
des tests, (b) les résultats obtenus par ceux-ci
ne reflétent pas toujours la réalité, ou (c) dans
certains cas les questions sont ambigÜes. En

outre, le test postérieur au programme n'indique
pas la raison de l'échec d'un individu,-si c'est la
faute du programme de formation, de l'exposé
de I'instructeur, ou du manque de capacité



Discussion of Selected Texts

The first text, ProfessionalTraining of Road
Maintenance Personnef is excerpted from a
paper presented at the Pan African Conference
on Highway Maintenance and Rehabilitation in
Ghana (United Nations Economic Commission
for Africa, 1977).lt defines the training (or edu-
cation) required for three separate personnel
levels: (a) top management, which usually re-
quires a university degree; (b) middle-
management and supervisory staff, which re-
quires general technical training given at vo-
cational and secondary technical in-country
schools; and (c) skilled fabor, who often must be
trained in their specialties by a government train-
ing program.

The third group is the primary audience for the
training programs described in this paper. Train-
ing activities take place, at least in part, in a for-
mal training center or centers and are con-
ducted by specialized instructors. Regional train-
ing, i.e., the use of a single training center by
several countries to reduce the overhead of
certain training facilities, is suggested for those
training activities that are required for a small
number of specialized personnel in each coun-
try The paper assumes that the initial training
will be conducted by foreign personnel until
focal counterpart instructors are developed. lt
considers such foreign training activities as
technology transfer and explicitly warns that
such technology must be modified to fitthe exist-
ing social, economic, cultural, and technical

Más aún, las pruebas posteriores no indican el
motivo que origina las faltas de un individuo-
por ejemplo, que la falta esté en el programa de
entrenamiento, en la presentación del instructor,
o en la incapacidad del participante para asimi-
lar el entrenamiento. Se usan con mayor éxito
las pruebas para medir los resultados de la ac-
ción, tales como la habilidad de un empleado
para terminar una soldadura correcta o para re-
llenar un molde. Tiene menos éxito para medir
su habilidad para tomar una decisión. La única
medida real del éxito de un programa de entre-
namiento es el mejoramiento en la ejecución del
trabajo asignado.

Presentación de los textos selecc¡onados

El primer texto, ProfessionalTraining of Road
M aintenance Person nel (Entrenamiento profe-
sional del personal de conservación vial), ha
sido extractado de un trabajo presentado en la

Conferencia Pan-Africana sobre Rehabilitación y
Conservación de Carreteras en Ghana (Comi-
sión Económica de ias Naciones Unidas para el
Africa, 1977). Define el entrenamiento (o educa-
ción) requerido para tres niveles separados de
personal: (a) alta administración, que requiere
generalmente de un grado universitario; (b) per-
sonal supervisor y de administración intermedia,
que requiere un entrenamiento técnico general-
mente dado en escuelas vocacionales y de se-
cundaria técnica en el campo; y (c) mano de
obra especializada, quienes a menudo deben
ser entrenados en sus especialidades en un
programa gubernamental de entrenamiento.

El tercer grupo conforma la audiencia princi-
pal para los programas de entrenamiento des-
critos en este trabajo. Las actividades de entre-
namiento tienen lugar, por lo menos en parte, en
un centro o centros formales de entrenamiento y
están a cargo de instructores especializados. El
entrenamiento regional, esto es, el uso de un

d'assimilation du stagiaire. Le test s'emploie
avec succès pour mesurer les résultats d'une
action, comme par exemple l'habileté d'un em-
ployé à souder correctement ou à remplir un
formulaire. ll détermine plus difficilement s'il est
capable de prendre une décision. Seule une
amélioration du travail réalisé donne une mesure
réelle du succès d'un programme de formation.

Discussion des textes choisis
Le premier texte, ProfessionalTraining of Road
Maintenance Personnel (Formation profession-
nelle du personnel d'entretien des routes), est
extrait d'un travail présenté à la Pan African
Conference on Highway Maintenance and Re-
habilitation (Conférence pan africaine sur I'entre-

tien et la réfection des routes) au Ghana (United
Nations Economic Commission for Africa, 1977).
On y définit la formation (ou l'instruction) requise
à trois différents niveaux de personnel: (a) la di-
rection, qui requiert généralement d'un diplôme
universitaire; (b) les cadres intermédiaires et les
contremaîtres, pour lesquels on exige habituel-
lement une formation technique générale
obtenue dans des écoles professionnelles ou
secondaires techniques du pays; et (c) Ia
main-d'oeuvre spécialisée, qui doit souvent
recevoir une formation dans sa spécialisation
d'un programme de l'état.

Le troisième groupe fait l'objet principal des
programmes de formation décrits dans ce re-
rueil. La formation prend place, du moins en



conditions and traditions of the host country.
The paper contends that the modified

technoiogy for use in local training programs is
not readily available on the world market' There-
fore, many developing countries are forced to
hire foreign consultants to completely redevelop
training aids and material already available
elsewhere. A more generous attitude toward the
sharing of training information between develop-
ing countries and between professional trainers
wõuld help reduce this continuous reinvention of
the wheel.

The text provides a general review of the prob-
lems encountered in the implementation of a
training program in a developing country and
suggests causes and/or solutions' lt also
sulgests that the training of skilled personnel for
higürer-qualified supervisory posts, which is usu-
ally a long-term effort, can consist of short
periods of formal training at a training center in-

terspersed with longer periods of on{he-job
training.

The second text, Foad Maintenance Training

-The Work of a Specn/rst Arganization, is

centro único de entrenamiento para varios
países, para reducir los gastos generales de
ciertos servicios de entrenamiento, es recomen-
dado para aquellas actividades de entrena-
miento que son necesarias para un número re-
ducido de personal especializado de cada país.

El trabajo asume que el entrenamiento inicial es-
Iarâ a cargo de personal extranjero hasta que se
preparen instructores locales de contraparte.
Considera dichas actividades de entrenamiento
foráneo como transferencias de tecnología y

advierte explícitamente que debe modificarse
esa tecnología para adaptarse a las condiciones
sociales, econÓmicas, cultrales y técnicas exis-
tentes y a las tradiciones del país anfitriÓn.

El trábajo sostiene que la tecnología modifi-
cada utilizada en programas locales de entre-
namiento no está disponible fácilmente en el
mercado mundial. En consecuencia, muchos
países en desarrollo se ven forzados a contratar
consultores extranjeros para que vuelvan a de-
sarrollar totalmente los medios auxiliares y mate-
rial de entrenamiento que ya existen en otros lu-

gares. Una actitud más generosa dirigida a
õompartir la información que existe sobre entre-
namiento entre países en desarrollo y entre ins-
tructores especializados, ayudaría a reducir esta
contínua y reiterada invenciÓn de la rueda.

El texto proporciona una revisiÓn general de
los problemas que se encuentran durante la im-
plementación de un programa de entrenamiento
en un país en desarrollo y sugiere las causas
y/o soluciones. También sugiere que el entre-
namiento de personal adiestrado para cargos
supervisores de más alta calidad, que es gene-
ralmente un esfuerzo a largo plazo, puede con-
sistir de períodos cortos de entrenamiento for-
mal en un centro de entrenamiento, entremez-
clado con períodos más largos de entrena-
miento práctico en el trabajo.

El segundo texto, Road Maintenance Training

-The Work of a Specialist Organization
(Entrenamiento en conservación vial -El trabajo de una organización especiali-
zada), es otro trabajo presentado en la

partie, dans un ou plusieurs centres spéeiale-
ment conçus à cet effet et sous la conduite
d'instructeurs professionnels. Pour les activités
de formation qui ne sont requises dans chaque
pays que pour un petit nombre d'employés spé-
cialisés, on suggère un programme régional,
c'est-à-dire I'utilisation d'un seul centre de for-
mation pour plusieurs pays afin de réduire les
frais. On présume que la formation initiale sera
donnée par des étrangers jusqu'à ce que les
instructeurs locaux soient préparés. On
compare ces activités de formation venant de
l'étranger a un transfert de technologie, et on
avertit de façon explicite de ce que cette techno-
logie doit être modifiée afin de correspondre aux

conditions sociales, économiques, culturelles et
techniques, ainsi qu'aux traditions de chaque
pays.

On affirme dans cette communication que la
technologie modifiée pour les besoins des pro-

grammes locaux de formation ne peut pas s'ac-
quérir directement sur le marché mondial' C'est
pourquoi de nombreux pays en voie de déve-
loppement sont forcés d'engager des experts
conseil étrangers pour redévelopper entière-
ment le matériel auxiliaire ainsi que le matériel
déjà en usage dans d'autres pays. Une attitude
plus ouverte entre les pays en voie de dévelop-
pement et entre les instructeurs professionnels,
en ce qui concerne la diffusion de l'information,
contribuerait à réduire cette réinvention conti-
nuelle de la roue.

Le texte passe en revue d'une manière assez
générale les problèmes qui se posent lors de la
mise en oeuvre d'un programme de formation
dans les pays en voie de développement et
suggère certaines causes et/ou solutions. ll pro-
poée également que la formation de personnel
spécialisé pour occuper des postes de
contremaîtres plus qualifiés peut consister, au



another paper presented at the Pan African Con-
ference on Highway Maintenance and Rehabili-
tation in Ghana (United Nations Economic
Commission for Africa, 1977).lt describes the
training services provided to various African
countries by an organization of professional
trainers. The training described involves both
training centers and TPUs. These training ap-
proaches use experienced foreign personnel as
instructors while, at the same time, they prepare
counterpart instructors to continue the training
program when the training contract expires.

The text outlines the group's approach to
maintenance-training projects from initial survey
through implementation and evaluation. Each
project begins with a survey of in-country educa-
tional and training institutions, productive per-
sonnel available, and organizational data of the
Roads Department- e.9., organizational chart
and job descriptions, on-hand and proposed
equipment, and current training facilities and
teaching resources. The survey report relates
skilled labor needs to available labor skills and
outlines an operations plan for a training pro-

Conferencia Pan-Africana sobre Conservación y
Rehabilitatión de Carreteras en Ghana (Comi-
sión Económica de las Naciones Unidas para el
Africa, 1977). Describe los servicios de en-
trenamiento proporcionados a varios países af-
ricanos por una organización de instructores
profesionales. El entrenamiento descrito incluye
tanto los centros de entrenamiento como las un-
idades de producción de entrenamiento. Estos
sistemas de entrenamiento emplean como ins-
tructores a personal extranjero experimentado
mientras que, al mismo tiempo, preparan ins-
tructores de la contraparte local para continuar
con el programa cuando termine el contrato de
entrenamiento.

El texto delinea los sistemas utilizados por el
grupo para proyectos de entrenamiento en con-
servación, desde los estudios iniciales hasta su
implementación y evaluación. Cada proyecto

comienza con un estudio de las instituciones
educacionales y de entrenamiento en el país,
personal productivo disponible y gastos de or-
ganización del Departamento de Carreteras- por
ejemplo, cuadro de organización y descripción
de la obra, equipo disponible y propuesto, y ac-
tuales medios de entrenamiento y recursos de
enseñanza. El informe relaciona las necesida-
des de mano de obra especializada con la di-
ponibilidad de ella y delinea un plan de opera-
ciones para un programa de entrenamiento que
satisfaga esas necesidades. Se prepara enton-
ces un informe de la programación final que
contiene un detallado plan de operaciones. Este
informe, que incluye horarios, logística y presu- xxi

puesto, llega a ser la base de un contrato para
implementar el esfuerzo en entrenamiento.

La evaluación del proyecto es una actividad
contínua durante todo el período del contrato.

lieu du programme de longue haleine habituel,
de courtes périodes de formation dans un cen-
tre à cet effet, séparées par des périodes plus
longues d'apprentissage pratique sur le tas.

Le second texte, Æoad Maintenance Training

-The Work of a Specra/rst Organization (La
formation technique pour I'entretien des routes

- La tâche d'un organisme de spécialistes), fut
également présenté à la Pan African Conference
on Highway Maintenance and Rehabilitation au
Ghana (United Nations Economic Commission
for Africa, 1977).ll décrit les services de
formation technique offerts aux divers pays
africains par un organisme d'instructeurs
professionels. Le programme présenté
comprend des centres de formation ainsi que
des unités productives de formation. Dans ces
deux systemès, on emploie du personnel
étranger expérimenté comme instructeurs et, en
même temps, on prépare des instructeurs
locaux pour continuer le programme de
formation à I'expiration du contrat.

Dans cette communication, on insiste sur la
participation en groupe aux projets de formation

pour l'entretien, depuis l'étude initiale du terrain
jusqu'à l'exécution et l'évaluation du travail.
Chaque projet commence par une étude des
instituts d'éducation et de formation du pays, du
personnel productif disponible, et des informa-
tions sur le département des routes, telles que
I'organigramme et la description des emplois, le
matériel disponible et futur, les installations de
formation actuelles et les ressources pour I'en-
seignement. Le compte rendu de cette étude
compare le besoin de personnel qualifié à la
main-d'oeuvre actuelle et donne les grandes li-
gnes d'un plan d'action pour l'élaboration d'un
programme de formation technique qui permet-
trait de satisfaire ce besoin. Un dernier rapport,
contenant un plan d'action détaillé, est alors ré-
digé. ll comprend programmes, logistique et
budgets, et devient la base du contrat pour I'ini-
tiation d'un effort de formation.

L'évaluation du projet constitue une tâche
continue tout au long de la période du contrat.
Chaque stagiaire est évalué au cours de sa for-
mation et après. Les instructeurs en formation
sont aussi évalués périodiquement afin de dé-



gram to satisfy those needs. A final program-
ming report, which contains a detailed plan of op-
erations, is then prepared. This report, including
timetables, logistics, and budget, becomes the
basis for a contract to implement the training ef-
fort.

Project evaluation is a continuing activity
throughout the contract period. lndividual
trainees are evaluated throughout their training
and after their training is completed. The coun-
terpart instructors are also evaluated periodically
to determine when they can replace the foreign
trainers.

The paper concludes with a section that deals

with the lessons learned by the training organi-
zation during its various training projects and
recommends ways of making training for road-
maintenance personnel more effective. This
evaluation concludes that there are two distinct
training methodólogies based either on a large,
fixed training center or on mobile TPUs. lt
suggests that most future programs will likely be
a combination of training centers and TPUs.

The third Texl, Principal Findings of Training
Research, a paper presented at the Michigan
Management Seminar (1978), discusses the
training of large decentralized employee forces
and is limited to training rather than educational

Se evalúan a los participantes individuales du-
rante su entrenamiento y después de terminar
su preparación. También se evalúan periÓdica-
mente a los instructores de la contraparte local
para determinar el momento en que estén en
condiciones de reemplazar a los instructores ex-
tranjeros.

El trabajo concluye con una sección que se
ocupa de las lecciones aprendidas por la orga-
nización de entrenamiento durante los diversos
proyectos y recomienda medidas para hacer
más efectivo el entrenamiento del personal de
conservación vial. Esta evaluación concluye en
que hay dos diferentes metodologías de entre-
namiento basadas sea en un centro fijo y
grande de entrenamiento o en unidades mÓviles
de producción de entrenamiento. Ello sugiere
de que la mayor parte de los programas futuros
será probablemente una combinación de cen-
tros de entrenamiento y de unidades de produ-
cción de entrenamiento.

El tercer texto, un trabajo titulado Principal
Findings of Training Research (Descubrimientos
principales en investigación de entrenamiento)
presentado al Seminario sobre Administración
de Michigan (1978), analiza el entrenamiento de
grandes grupos de empleados descentralizados
y está limitado más a las necesidades de entre-
namiento que a las educacionales. Sostiene que
sólo existen dos opciones viables para entrenar
grandes grupos: (a) entrenar primero a los su-
pervisores y dejar que ellos entrenen luego a
sus empleados, o (b) entrenar directamente a
los empleados utilizando instructores especia-
les. La primera requiere preparar con anticipa-
ción los materiales para entrenamiento. De ese
modo, un gran número de supervisores traba-
jando separadamente en varias localidades
pueden obtener resultados razonablemente uni-
formes,

El trabajo subdivide la función de entrena-
miento en tres actividades principales. La pri-

terminer quand ils peuvent remplacer les ins-
tructeurs étrangers.

L'exposé se termine par une section qui traite
des leçons apprises par I'organisme instructeur
au cours de ses divers projets de formation et
recommande plusieurs moyens pour augmenter
I'efficacité du programme de formation du per-
sonnel d'entretien des routes. Cette évaluation
conclut qu'il existe deux méthodes différentes
de formation, I'une basée sur un grand centre
fixe d'enseignement, I'autre sur des unités pro-
ductives mobiles de formation. Elle suggère que
la plupart des programmes futurs seront proba-
blement une combinaison de centres et d'unités
productives de formation.

Le troisième texte, un travail intitulé Principal
Findings of Training Research (Principales dé-
couvertes de la recherche sur la formation), pré-
senté au Michigan Management Seminar (1978),

traite de la formation d'un important groupe dé-
centralisé d'employés et se limite à la formation
plutôt qu'à l'éducation. ll affirme qu'il n'existe
que deux options valables pour instruire d'im-
portants groupes: (a) former d'abord les
contremaîtres et les laisser instruire leurs em-
ployés, ou (b) former directement les employés
en utilisant des instructeurs spéciaux. Pour la
première méthode un matériel didactique tout
préparé est nécessaire. Ainsi, de nombreux
contremaîtres travaillant indépendamment à di.
vers endroits peuvent obtenir des résultats as-
sez uniformes.

Dans cet exposé, la fonction de formation est
subdivisée en trois activités principales. La pre-
mière, développement de méthodes et systè-
mes, comprend la définition des méthodes de
travail et des systèmes d'administration stan-
dards à enseigner. Ceux-ci doivent être déter-
minés par les fonctionnaires du département



needs. lt contends that only two viable options
for training large groups exist: (a) train the
supervisors first and let them train their em-
ployees, or (b) train the employees directly by
using special instructors. The first method re-
quires that the training materials be prepack-
aged. Thus, large numbers of supervisors work-
ing separately in various locations can obtain
reasonably uniform training results.

The paper subdivides the training function into
three major activities. The first, methods and sys-
tems development, involves the determination of
the standard work methods and management
systems to be taught. These must be decided
by the operating officials of the highway depart-
ment who are accountable for completing work
loads within given time frames and approved
budgets. Otherwise, the training will not be
properly focused on the desired results.

The second activity, course design and pro-
duction, is best carried out by training specialists
who are knowledgeable about the intricacies of
training techniques, These specialists should be
allowed to develop the course design and pro-
duction activities with no interference from the
operating officials. The latter's input to this activity
should be limited to policy and priority consid-
erations rather than training techniques.

The third activity, training implementation,
should be carried out by the operating officials
or by specialized instructors, e.9., experienced,
trained equipment operators. After the super-
visors have approved the draft courses and cur-
riculums prepared by the training specialists,
they (a) should determine individual training
needs; (b) should schedule and, whenever pos-
sible, should conduct the training; and (c)
should evaluate performance results. This

mera, desarrollo de métodos y sistemas, involu-
cra la determinación de los métodos normales
de trabajo y de los sistemas administrativos que
se enseñarán. Estos deben ser definidos por los
funcionarios operativos del departamento de ca-
rreteras, que tienen la responsabilidad de com-
pletar las cargas de trabajo dentro de límites de
tiempo dados y presupuestos aprobados. De no
ser así, el entrenamiento no estará centrado
adecuadamente para obtener los resultados de-
seados.

La segunda actividad, diseño y producción
del curso es ejecutada mejor por especialistas
en entrenamiento que conocen las interiorida-
des de las técnicas de entrenamiento. Debe

permitirse que estos especialistas desarrollen
las actividades de diseño y producción del
curso, sin interferencias de los funcionarios ope-
rativos. La última entrada a esta actividad de-
berá estar limitada a consideraciones de política
y prioridades más que a las técnicas de entre-
namiento.

La tercera actividad, implementación del en-
trenamiento, debe estar a cargo de los funciona-
rios operativos o de instructores especializados;
por ejemplo, operadores de equipo experimen-
tados y entrenados. Luego de que los supervi-
sores han aprobado los borradores de los cur-
sos y los planes de estudios preparados por los
especialistas en entrenamiento, deben (a) de-

des routes responsables de la réalisation d'un
certain volume de travail en un certain temps et
dans les limites du budget. Sans quoi, la forma-
tion ne pourra être centrée correctement sur les
résultats désirés.

La seconde activité, conception et production
du cours, est du ressort de spécialistes en for-
mation technique, qui connaissent la complexité
des techniques de formation. lls devraient pou-
voir concevoir et élaborer les cours sans inter-
vention des fonctionnaires. L'apport de ces der-
niers à cette activité devrait se limiter aux consi-
dérations de politique et de priorité sans entrer
dans les techniques de formation.

Les fonctionnaires responsables ou des
instructeurs spécialisés, tels que des opérateurs
de matériel lourd instruits et expérimentés, se
chargeraient de la troisième activité, la mise en
oeuvre du programme. Après avoir approuvé les
cours et plans d'études présentés par les

spécialistes en formation technique, ils doivent:
(a) définir la formation nécessaire à chaque
individu; (b) programmer et, dans la mesure du
possible, diriger la formation; et (c) évaluer les
résultats. Cette méthode donne aux
responsables le contrôle d'un instrument de
direction qui leur est nécessaire pour remplir les
conditions de volume de travail, de temps et de
budget sous lesquelles ils doivent opérer.

Cet exposé indique que le succès de la
formation en tant que système qui emploie des
programmes tout préparés et des contremaîtres
comme instructeurs, est dû à deux raisons.
Premièrement, ayant participé au
développement du programme les
contremaîtres le défendront; ils peuvent décider
de former les employés qui en ont besoin
lorsque c'est nécessaire, quand le volume de
travail le permet, et lorsque les tâches se
rapportent aux méthodes enseignées.



method gives the responsible parties control of a
management tool that they need in order to effi-
ciently meet the work load, time, and budget re-
quirements under which they must operate.

The paper indicates that the systems ap-
proach, which uses packaged training programs
and supervisors as instructors, is successfulfor
two reasons. First, the operating supervisors will
support the training program because they were
instrumental in developing it, they can schedule
training for employees requiring it when
needed, when work loads will permit it, and
rhen they can follow up the training with proper
work assignments. Second, the trainees will be
much more serious about training if it is con-

ducted by their supervisors rather than by
someone else.

The paper concludes that, although operating
supervisors generally make poor educators, they
can make good instructors. This can be accom-
plished, though, only if the instructor role is
properly defined, if instructor materials are
provided, and if instructional training is
provided.

The principles described in this paper are in-
corporated into the training program described
in the next text.

The fourth text is excerpted from Training
Support Servlces (Direktorat Jenderal Bina
Marga, Government of lndonesia, 1975). lt is the

terminar las necesidades de entrenamiento indi-
vidual; (b) programar, y siempre que sea posi-
ble, conducir el entrenamiento; y (c) evaluar los
resultados de la actuación. Este método da a las
partes responsables el control de una herra-
mienta administrativa que necesitan para satis-
facer de manera eficiente la carga de trabajo, el
tiempo y los requerimientos presupuestales bajo
los cuales debe operar.

Eltrabajo indica que los sistemas que usan
programas de entrenamiento previamente pre-
parados y emplean a supervisores como instruc-
tores tienen éxito por dos razones. Primero, los
supervisores de servicio apoyarán el programa
de entrenamiento debido a que participaron en
su desarrollo; pueden programar el entrena-
miento de los empleados que lo necesitan,
cuando lo necesitan, cuando lo permitan las
cargas de trabajo, y cuando puedan seguir el
entrenamiento con las asignaciones adecuadas
de trabajo. Segundo, los participantes tomarán

más en serio el entrenamiento si éste está a
cargo de sus supervisores en lugar de otras
personas.

Eltrabajo concluye indicando que aunque los
supervisores de servicio son por lo general po-
bres educadores, pueden llegar a ser buenos
instructores. Y ésto sólo puede lograrse si se de-
fine apropiadamente el rol del instructor y se
proporcionan los materiales de instrucción y el
respectivo entrenamiento instructivo.

Los principios descritos en este trabajo se in-
corporan al programa de entrenamiento descri-
tos en el siguiente texto.

El cuarto texto ha sido extractado de Training
Support Serylces (Servicios de apoyo al entre-
namiento) (Direktorat Jenderal Bina Marga, Go-
vierno de lndonesia, 1975). Es el informe final de
un proyecto ejecutado por el Govierno de lndo-
nesia y dos grupos consultores-Roy Jorgensen
Associates, lnc., y BCEOM (Bureau Central pour
les Equipements d'Outre-Mer) - para

Deuxièmement, les stagiaires prendront le
programme beaucoup plus au sérieux s'il est
donné par leur contremaître plutôt que par
quelqu'un d'autre.

En conclusion, bien que les contremaîtres
soient souvent des éducateurs médiocres, ils
font cependant de bons instructeurs si on définit
clairement leur rôle, si on leur fournit le matériel
didactique, et à condition d'avoir été bien
préparés pour ce rôle.

Les principes énoncés dans cette
communication sont incorporés au programme
de formation décrit dans le texte suivant.

Le quatrième texte est extrait de Training
Support Seryices (Services d'aide à Ia formation
technique, Direktorat Jenderal Bina Marga,
Gouvernement d'lndonésie, 1975). C'est le
rapport final d'un projet entrepris par le

Gouvernement lndonésien et par deux groupes
d'experts conseil - Roy Jorgensen Associates,
lnc., et le Bureau Central pour les Equipements
d'Outre-Mer (BCEOM) - pour développer un
programme de formation destiné au personnel
routier employé au niveau national et au niveau
provincial.

Le programme de formation technique
considère les organismes routiers actuels de
Bina Marga et les départements provinciaux des
travaux publics comme responsables de
I'opération du réseau, des méthodes de travail,
de la demande de maind'oeuvre, des systèmes
de gestion, et de la formation des employés.
Une unité centrale de formation à Bina Marga
est chargée de la conception et de la production
des programmes. L'objectif principal du projet,
objet de ce rapport, était de former un groupe



final report of a project undertaken by the ln-
donesian government and two consultant
groups - Roy Jorgensen Associates, lnc., and
Bureau Central pour les Equipements
d'Outre-Mer (BCEOM)-to develop a training
program for highway personnel employed at both
the national and the provincial levels.

Thé training program places responsibility for
highway operations, work methods, workman-
ship requirements, management systems, and
actual employee training in the operating or-
ganization of Bina Marga and the provincial pub-
lic works departments. lt places responsibility for
designing and producing training programs in a
central training unit in Bina Marga. The principal
objective of the project reported on was to de-
velop a central training unit staff capable of de-
signing and producing trâining programs and to
develop provincial training officers capable of
implementing the resulting programs.

ln this program, a technical panel represent-
ing the operating directorates of Bina Marga de-
veloped standard work methods and require-
ments. The operating supervisors in the Bina
Marga directorates and the provincial public
works departments conduct the training. The
supervisors are expected to use the courses
only when they would obtain better work-
performance results, or faster results.

Standard engineering practices developed in
other countries and training courses available
from other highway agencies were used as
guides for developing work methods. These
were altered as necessary to recognize equip-
ment limitations in lndonesia or local materials
availability. Work methods were defined in two
forms: (a) Course Designs, whenever standard
practices elsewhere were adopted with only
minor changes; and (b) Road Notes (recom-
mended engineering practices), whenever it was

desarrollar un programa de entrenamiento para
el personal de carreteras empleado tanto a nivel
nacional como provincial.

El programa de entrenamiento responsabiliza
a las organizaciones operativas de Bina Marga y
de los departamentos provinciales de obras pú-
biclas, por las operaciones viales, métodos de
trabajo, necesidades de mano de obra especia-
lizada, sistemas ad m i n istrativos y entrenam i ento
efectivo de los empleados. Establece la respon-
sabilidad para diseñar y producir programas de
entrenamiento en una unidad central de entre-
namiento ubicada en Bina Marga. El objetivo
principal del proyecto materia del informe fue
desarrollar al personal de una unidad central de
entrenamiento capaz de diseñar y producir pro-
gramas de entrenamiento y desarrollar funciona-
rios de entrenamiento provincial capaces de
implementar los programas resultantes.

En este programa, un panel técnico que re-

presentaba a la dirección operativa de Bina
Marga desarrolló los métodos y requerimientos
normales de trabajo. Los supervisores operati-
vos de las direcciones de Bina Marga y de los
departamentos provinciales de obras públicas
conducen el entrenamiento. Se espera que los
supervisores usen sólo los cursos cuando ob-
tengan mejores resultados en la ejecución de
los trabajos, o resultados más rápidos.

Los métodos normales de ingeniería desarro-
llados en otros países y los cursos de entrena-
miento disponibles en otros organismos de
carreteras fueron utilizados como guías para
desarrollar los métodos de trabajo empleados.
Estos fueron alterados lo suficiente para tomar
en cuenta las limitaciones de equipo en lndone-
sia o la disponibilidad de materiales locales. Se
definieron de dos maneras los métodos de tra-
bajo: (a) Diseños de cursos siempre que se
adoptaron métodos normales de otros lugares

central de spécialistes en formation technique,
qui puissent concevoir et élaborer les
programmes d'apprentissage, ainsi que des
fonctionnaires provinciaux capables de mettre
en oeuvre les programmes résultants.

Au cours de ce projet, une commission
technique représentant le conseil
d'administration en fonction à Bina Marga
développa des méthodes et conditions'de travail
standards. Les contremaftres présents aux
conseils d'administration de Birna Marga et aux
départements provinciaux des travaux publics
dirigent la formation technique. lls ne sont
sensés utiliser les cours que lorsque cela

permet d'améliorer les résultats ou d'augmenter
le rendement du travail.

Des méthodes de construction standards
développées à l'étranger et les cours de
formation technique d'autres organismes
routiers servirent de guide à l'élaboration des
méthodes de travail. Celles-ci furent modifiées
en tenant compte des limitations de matériel en
lndonésie, ainsi que des matériaux locaux
disponibles. On définit deux sortes de
méthodes: (a) Elaboration de Cours, lorsque des
méthodes standards étrangères étaient
adoptées avec seulement quelques
changements peu importants; et (b) Notes de



necessary to create original work methods or to
make radical changes in practices elsewhere.

Courses are designed in series tci prevent
duplication. The subject matter of most courses
is limited to single work assignments. Therefore,
most employees can take the training they need
without taking unnecessary courses. Various
combinations of courses can be put together for
training different types of crews.

The text presents a detailed review of the train-
ing organization, work-methods development,
training-course production, and program im-
plementation of one of the largest training objec-
tives ever attempted -40,000 

persons em-
ployed by 27 separate government agencies.

The fifth LexT, Methods Employed in Conduct-
ing a Traimng Needs Study in a Maintenance
Division of a Sfafe Highway Department, ap-
peared in Highway Research Record 241
(Highway Research Board, 1968). lt presents a
technique that can be used to identify the train-
ing needs of highway-maintenance supervisors
and to develop a plan for training those super-
visors. Similar techniques can be used for other
highway-employee categories.

The text describes the analysis of the work re-
quirements for maintenance supervisors. The
work is subdivided into job elements, which are
definable segments of the work performed, and
job element tasks, which are units of work per-

xxvt

con sólo menores cambios; y (b) Anotaciones
viales (prácticas recomendadas de ingeniería),
siempre que fueran necesarias para crear mé-
todos originales de trabajo o hacer cambios ra-
dicales en los sistemas usados en otros lugares'

Se diseñaron los cursos en serie para evitar
duplicidad. El tema de la mayoría de los cursos
está limitado a asignaciones individuales de tra-
bajo. En consecuencia, la mayoría de los em-
pléados pueden adquirir el entrenamiento que 

-

necesitan sin tomar cursos innecesarios. Se
pueden reunir varias combinaciones de cursos
para entrenar a diferentes tipos de cuadrillas.

El texto presenta una revisiÓn detallada de la
organización de entrenamiento, desarrollo de
métodos de trabajo, producción de cursos de
entrenamiento, e implementación del programa
de uno de los mayores objetivos de entrena-
miento jamás intentado-40.000 personas em-
pleadas por 27 organismos gubernamentales
separados.

El quinto texto, Methods Employed in Con-
ducting a Training Needs Study in a Mainte-
nance Division of a State Highway Department
(Métodos empleados para conducir un estudio
de necesidades de entrenamiento en una divi-
sión de conservación de un departamento es-
tatal de carreteras), aparece en Highway Re'
search Record 241 (Highway Research Board,
1968). Presenta una técnica que puede ser
utilizada para identificar las necesidades de en-
trenamiento de los supervisores de conserva-
ción vial y desarrollar un plan para entrenar a
dichos supervisores. Se pueden emplear téc-
nicas similares para otras categorías de
empleados de carreteras.

El texto describe el análisis de los re-
querimientos de trabajo para los supervisores
de conservación. La obra está subdividida en
elementos de trabajo que son segmentos defi-
nibles del trabajo ejecutado y, en tareas de
elementos de trabajo, que son unidades de

Route (méthodes de construction conseillées),
lorqu'il a été nécessaire de créer des méthodes
de travail originales ou d'effectuer des
changements radicaux dans les méthodes
étrangères.

Les cours sont conçus en série, de manière à
éviter les répétitions. Le sujet de la plupart des
cours est limité à une seule tache. Dès lors, les
employés peuvent suivre la formation dont ils ont
besoin sans prendre de cours inutiles. Les cours
peuvent être combinés de plusieurs façons, et
servent ainsi à la formation du personnel de dif-
férentes équipes.

Dans cette étude on présente un examen dé-
taillé de I'organisation de l'enseignement, du
développement des méthodes de travail, de
l'élaboration des cours, et de la mise en oeuvre

du programme pour I'un des plus grands projets
jamais entrepris-40.000 personnes employées
par 27 agences gouvernementales différentes.

Le cinquième texte, Methods Employed in
Conducting a Training Needs Study in a Mainte-
nance Division of a Sfafe Highway Department
(Méthodes employées pour l'étude de la forma-
tion nécessaire dans une division d'entretien
d'un département routier d'un Etat), a été publié
dans Highway Research Record 241 (Highway
Research Board, 1968). ll présente une techni-
que applicable pour déterminer la formation né-
cessaire aux contremaîtres pour l'entretien des
routes, et pour développer un plan ayant pour
but de pourvoir à ce besoin. Des techniques
semblables peuvent s'appliquer à d'autres ca-
tégories d'employés routiers.



formed in connection with a job element. Each
task requires the knowledge and ability for its
performance, and some tasks require skill, i.e.,
an exceptional ability with tools or equipment.
KSA requirements for each task are identified,
defined, and classified. The total series of KSA
combinations contains all of the KSAs required
to accomplish all of the work being investigated,
regardless of the number of persons, levels of
authority, or number of organizational units in-
volved.

lndividual and potential supervisors are then
selected at random to represent, as samples,
the personnel included in the described
training-needs survey. Tests, evaluations, and
appraisals are used to determine the extent to
which the sample individuals possess the KSAs
needed to perform their assignments. The re-
sults are projected to obtain indications of the
training needs of the personnel represented by
the samples. The identified training needs con-

stitute one set of principal data needed to plan
an overall training program.

Other data needed are those that reflect the
characteristics and attitudes of the persons to
be trained. These data include (a) the age, edu-
cation, and experience distributions of em-
ployees; (b) the relative capacities of employees
to absorb training; (c) the prevailing attitudes of
employees toward training; and (d) the geo-
graphic locations of employees. The final
characteristics that influence the design of the
training materials are the turnover and force-
expansion rates.

The objective of training is to develop the em-
ployee's performance capabilities to the level
required to do the work. The development of a
plan for training involves (a) summarizations of
the data described above, (b) analysis and in-
terpretation of the summarized data, and (c)
preparation of a framework of policies, specifi-
cations, and organizational relations for training,

trabajo ejecutadas en conexión con un elemento
de trabajo. Cada tarea requiere de conocimiento
y capacidad para ejecutarla, y algunas tareas
requieren destreza, esto es, una habilidad ex-
cepcional con las herramientas y con el equipo.
Se identifican, definen, y clasifican los re-
querimientos de CDH para cada tarea. La serie
total de combinaciones de CDH contiene todos
los CDH requeridos para llevar a cabo todo el
trabajo bajo investigación, sin tomar en cuenta
el número de personas, los niveles de autoridad,
o el número de unidades organizativas involuc-
radas.

Se seleccionan entonces al azar a individuos

y supervisores potenciales para representar,
como muestras, al personal incluído en el es-
tudio de necesidades de entrenamiento de-
scrito. Las pruebas, evaluaciones, y ap-
reciaciones se emplean para determinar el
grado de CDH que los individuos seleccionados
como muestras poseen para llevar a cabo sus
funciones. Se proyectan los resultados a fin de
tener una indicación de las necesidades de en-
trenamiento del personal representado por las
muestras. Las necesidades de entrenamiento
identificadas constituyen en juego de la infor-
mación principal requerida para planificar un
programa integral de entrenamiento.

Dans cette publication, on analyse le travail
requis des contremaîtres pour I'entretien, travail
qui est subdivisé en plusieurs éléments définis
comme des segments déterminés de travail à
réaliser et en plusieurs tâches au sein de cha-
que élément, ou unités de travail ayant rapport à
un élément. L'exécution de chaque tâche exige
certaines connaissances et capacités, et, dans
certains cas, de I'habileté, comme par exemple
pour le maniement d'outils ou du matériel. Les
KSA requises pour chaque tåche sont identi-
fiées, définies et classifiées. La série complète
des combinaisons de KSA contient toutes les
KSA nécessaires pour accomplir tout le travail
sous étude, indépendamment du nombre de
personnes, des niveaux d'autorité, ou du nom-
bre d'unités organisationnelles impliquées.

Plusieurs contremaîtres actuels et futurs sont
ensuite choisis au hasard afin d'obtenir un

échantillonnage du personnel considéré dans
I'enquête sur le besoin de formation. Au moyen
de tests, évaluations et estimations, on déter-
mine jusqu'à quel point les individus sélection-
nés possèdent les KSA nécessaires pour réali-
ser leur travail. Les résultats sont projetés dans
le but d'obtenir certaines indications sur la for-
mation nécessaire au personnel représenté par
l'échantillon. Les besoins indiqués constituent
une partie importante de I'information nécessaire
pour élaborer un programme général de forma-
tion.

ll est également nécessaire de réunir l'infor-
mation qui reflète les caractéristiques et I'atti-
tude des personnes qui recevront une formation.
Ces données incluent: (a) la distribution d'âge,
du niveau d'instruction, et d'expérience entre les
employés; (b) la capacité relative des employés
à absorber la formation; (c) I'attitude prédomi-



The text evaluates all of these factors.
The sixth text is excerpted from Managing

Highway Maintenance in Virginia, which is

Part lV of the final report of the Virginia Mainte-
nance Study (Virginia Department of Highways,
1966). lt describes the development of a
performance-oriented training program for use
by line supervisors in training their employees.
This type of program attempts to develop train-
ing activities to rectify specific performance
problems. Because the training is task-oriented,
training needs are determined by (a) isolating
the specific causes of substandard perfor-
mance, (b) classifying the problems as repre-
senting a training need or subject to a less-
expensive management solution, (c) identifying
those employees who need training, and (d)
identifying developmental training needs as well
as specific problem-oriented needs. Case

examples are used to illustrate each considera-
tion.

The development of training materials specif-
ically related to a defined problem includes (a)
developing the subject matter, i.e., gathering the
information needed for the preparation of mate-
r¡als; (b) selecting the training method to be
used; and (c) developing the actual training ma-
terials, including text and illustrations, in a form
suitable for use by line personnel. Materials re-
lated to the basic KSAs needed to perform the
work, i.e., mathematics, record keeping, and
safety requirements, are included in the specific
training areas in the described performance-
oriented training programs. This material would
normally be included as a separate training ac-
tivity in a training program that is subject-
matter-oriented.

The text draws these conclusions about the

Otra información necesaria es aquella que re-
fleja las características y actitudes de las per-
sonas a entrenar. Esta información incluye (a) la
distribución de los empleados por edad, educa-
ción y experiencia; (b) las capacidades relativas
de los empleados para absorber el en-
trenamiento; (c) las actitudes prevalecientes de
los empleados hacia el entrenamiento; y (d) las
ubicaciones geográficas de los empleados. Las
características finales que influencian el diseño
de los materiales de entrenamiento son las tasas
de rendimiento y de expansión de energía.

El objetivo del entrenamiento es desarrollar la
capacidad de ejecución del empleado al nivel
requerido para hacer el trabajo. El desarrollo de
un plan para entrenamiento comprende (a) re-
sumen de la información descrita anteriormente,
(b) análisis e interpretación de la información re-
sumida, y (c) preparación de un marco de
políticas, especificaciones y relaciones or-
ganizativas para entrenamiento. El texto evalúa
todos estos factores.

El sexto texto ha sido extractado de Manag-

ing Highway Maintenance in Virginia (Adminis-
trando la conservación vial en Virginia), que es
la parte lV del informe final del Virginia Mainte-
nance Study (Departamento de Carreteras de
Virginia, 1966). Describe el desarrollo de un
programa de entrenamiento orientado a la eje-
cución a ser utilizado por los supervisores de
línea para el entrenamiento de sus empleados.
Este tipo de programa intenta desarrollar activi-
dades de entrenamiento para rectificar proble-
mas específicos de ejecución. Debido a que el
entrenamiento está orientado a las tareas, se de-
terminan las necesidades de entrenamiento (a)
aislando las causas específicas de rendimientos
subnormales, (b) clasificando los problemas
como que representan una necesidad de entre-
namiento o sujetas a una soluciÓn administrativa
costosa, (c) identificando a los empleados que
necesitan entrenamiento, y (d) identificando las
necesidades orientadas a problemas específi-
cos. Se emplean ejemplos típicos para ilustrar
cada caso.

El desarrollo de materiales de entrenamiento

nante des employés envers un programme de
formation; et (d) leur disposition géographique.
Enfin, les dernières caractéristiques qui influen-
cent l'élection du matériel de formation sont le
taux de défection ou d'expansion de la main-
d'oeuvre.

Un programme de formation vise à dévelop-
per les capacités des employés jusqu'au niveau
nécessaire pour réaliser correctement leur tra-
vail. Son élaboration requiert: (a) un résumé de
l'information décrite ci-dessus; (b) I'analyse et
l'interprétation de ce résumé; et (c) la prépara-

tion d'un système de réglements, spécifications
et relations organisationnelles pour la formation.
Le texte en question évalue tous ces facteurs.

Le sixième texte est extrait de Managing
Highway Maintenance in Virginia (Administration
de I'entretien des routes en Virginie), lVè': Partie
du rapport final de la Virginia Maintenance Study
(Etude sur I'entretien des routes en Virginie, Vir-
ginia Department of Highways, 1966). ll décrit la
préparation d'un programme de formation basé
sur la réalisation du travail, à I'usage des
contremaîtres qui instruisent leurs employés. Ce



use of training materials developed in this pro-
gram.

1. Needed practical information provided in
usable form enables line supervisors to become
satisfactory instructors.

2. Each supervisor must be trained and moti-
vated by his immediate supervisor before he can
train and motivate his subordinates.

3. Many maintenance employees have diffi-
culty with the manipulation of numbers.

4. Better participation is obtained when the
group of trainees is small and knows each other.

5. Systematic and thorough pre{raining and
preparation of instructors is imperative, regard-
less of the level or degree of informality with
which the training is conducted.

Although the training program described in
this text is problem-oriented, the basic develop-
mental steps and case studies presented con-

tain the same basic principles involved in
preparing a subject-matter-oriented training
program. The relation between the subject-
matter specialist (the operating official) and the
training specialist is the same. The principles
that the production supervisors maintain control
of training activities and that downward training
occur through supervisory levels also remain the
same. The major difference between problem-
oriented and subject-matter-oriented training
programs is the inclusion of some basic KSA in-
formation in performance-oriented training rather
than a consideration of basic KSAs as prerequi-
site training, which is normally the case in
subject-matter-oriented training.

The seventh text is excerpted from Lhe Hand-
book on Training for Road Departmenfs (Na-
tional Association of County Engineers, Training
Guide Series, 1974).lt is addressed to the head

relacionados especÍficamente a un problema
definido incluye (a) desarrollo del tema en estu-
dio, por ejemplo, recolección de la información
necesaria para la preparación de los materiales;
(b) selección del método de entrenamiento a uti-
lizar; y (c) desarrollo de los materiales de entre-
namiento propiamente dichos, incluyendo textos
e ilustraciones, en una manera conveniente para
su empleo por el personal de línea. Los materia-
les relacionados con los CDH básicos requeri-
dos para ejecutar el trabajo, ésto es, matemáti-
cas, archivo y requerimientos de seguridad,
están incluídos en las áreas específicas de en-
trenamiento de los programas descritos de en-
trenamiento orientado a la ejecución. Este mate-
rial deberá estar incluído normalmente como
una actividad separada de entrenamiento en un
programa de entrenamiento orientado a un de-
terminado tema.

El texto deduce las siguientes conclusiones
sobre el uso de materiales de entrenamiento
desarrollados en este programa.

1. La información práctica necesaria propor-
cionada en forma utilizable permite que los su-
pervisores de línea lleguen a ser instructores sa-
tisfactorios.

2. Cada supervisor debe estar entrenado y
motivado por su supervisor inmediato antes de
que pueda entrenar y motivar a sus subordina-
dos.

3. Muchos empleados de conservación tie-
nen dificultades con el manejo de números.

4. Se obtiene una mejor participación cuando
el grupo de participantes es pequeño y se co-
nocen entre ellos.

5. Es imperativo el entrenamiento previo y la
preparación sistemática e integral de los instruc-
tores, sin tomar en cuenta el nivel o grado de in-

genre de programme a pour but de fournir un
apprentissage qui rectifie certains problèmes
spécifiques dans l'exécution des tâches. Etant
donné que la formation se rapporte directement
au travail, pour déterminer quel enseignement
est nécessaire, (a) on isole les causes spécifi-
ques d'un travail médiocre, (b) on classifie les
problèmes selon qu'ils requièrent un effort de
formation ou qu'ils peuvent être résolus par un
moyen moins coûteux, (c) on détermine quels
employés ont besoin d'un apprentissage, et (d)
on identifie quel enseignement servira à déve-
lopper les connaissances et lequel traitera direc-
tement des problèmes spécifiques. Des exem-
ples réels servent à illustrer chaque cas.

L'élaboration d'un matériel didactique en rela-

tion directe avec un certain problème
comprend: (a) le développement du sujet étu-
dié, par exemple en réunissant I'information né-
cessaire à la préparation du matériel; (b) le
choix de la méthode de formation à appliquer; et
(c) la préparation du matériel didactique final, y
compris les textes et illustrations, sous une
forme facilement utilisable par le personnel. Le
matériel ayant rapport aux KSA de base néces-
saires pour réaliser le travail, par exemple les
mathématiques, tenue des comptes rendus, et
les normes de sécurité, est inclus dans chaque
branche des programmes portant sur le travail
réalisé. Dans un programme basé sur un sujet
déterminé, cette matière serait normalement
considérée comme une branche séparée.



of a state, city, town, or county road department
and presents information about employee train-
ing to increase productivity and efficiency. The
previous selected texts treat training in the for-
mal context by using specialists in work
methods and training techniques to develop
training programs. However, this text treats train-
ing as a personnel management tool to be used
by a responsible supervisor. The techniques are
basically the same as those used in the previous
texts, but the training program operates on a
smaller scale. Although some of the steps are
less formal than those previously described, the
text is included in Compendium 14 to show that
training is a viable management tool for a small
road organization with a limited budget and a
minimum of outside expertise. This text exam-
ines the reasoning, planning, and execution of a
training program from the viewpoint of an indi-

vidual supervisor and is, therefore, a much more
personal and less formidable presentation.

The eighth Lexl,Trainer's Guide (National As-
sociation of County Engineers, Training Guide
Series, 1974), is designed to accompany the
previous text. While that text provides the road
department head with information about training
for foremen and crews, IheTrainer's Guide of-
fers information for the trainer on how to train
foremen and crews. lt can serve professional
trainers in the preparation of training programs
or in the presentation of training sessions at a
training center, as well as supervisors training
their own crews.

The text divides the training activity into three
phases. The first phase is advanced planning,
which gives the trainer a chance to review mate-
rial and to revise the training program as
needed. This phase also includes making ar-

formalidad con que se conduce el entrena-
miento.

Aunque el programa de entrenamiento des-
crito en este texto es orientado al problema, los
pasos básicos de desarrollo y los estudios típi-
cos presentados contienen los mismos princi-
pios básicos involucrados en la preparación de
un programa de entrenamiento orientado a un
aspecto definido. La relación entre los especia-
listas en determinados aspectos (el funcionario
operativo) y el especialista en entrenamiento es
la misma. Los principios de que los supervisores
de producción mantienen el control de las acti-
vidades de entrenamiento y de que ocurre una
disminución del nivel de entrenamiento a través
de los niveles de supervisión, también perma-
necen iguales. La principal diferencia entre los
programas de entrenamiento orientados a un

problema y los orientados a un tema es la inclu-
sión de alguna información CDH básica en el
entrenamiento orientado a la ejecuciÓn, en lugar
de considerar los CDH básicos como un prere-
quisito de entrenamiento, que es normalmente el
caso en un entrenamiento orientado a un deter-
minado aspecto.

El séptimo texto ha sido extractado del Hand-
book on Training for Road Departmenfs (Manual
de entrenamiento para departamentos de carre-
teras) (National Association of County Engi-
neers, Training Guide Series, 1974). Está diri-
gido a los jefes del departamento vial del es-
tado, de la ciudad, del pueblo o de la provincia
y presenta información sobre entrenamiento de
los empleados para aumentar la productividad y
eficiencia. Los textos seleccionados previa-
mente tratan el entrenamiento en su contexto

Le texte tire les conclusions suivantes sur
I'usage du matériel didactique obtenu dans ce
programme.

1. Les informations pratiques utiles qui sont
présentées de façon claire permettent aux
contremaîtres de se transformer en de bons ins-
tructeurs.

2. Chaque contrernaître doit être formé et mo-
tivé par son supérieur immédiat avant de pou-
voir former et motiver ses subalternes.

3. De nombreux employés à l'entretien des
routes éprouvent des difficultés à manipuler des
chiffres.

4. On obtient une meilleure participation lors-
que le groupe de stagiaires est réduit et lors-
qu'ils se connaissent I'un I'autre.

5. ll est absolument nécessaire de former et
de préparer préalablement les instructeurs, de
façon systématique et consciencieuse, quel que
soit le niveau ou le degré de formalisme des
cours qu'ils seront appelés à donner.

Même si le programme de formation décrit
dans cette étude se rapporte directement aux.
problèmes, le développement de base et les
exemples pratiques présentés contiennent les
mêmes principes fondamentaux qu'un pro-
gramme de formation basé sur un sujet déter-
miné. La relation entre le spécialiste de la ma-
tière étudiée (le fonctionnaire responsable) et
I'expert en formation technique est la même.
Restent également semblables les principes se-
lon lesquels les contremaîtres maintienent les



rangements for training aids and materials. The
second phase, preparing for training, involves
learning the names, work assignments, and cur-
rent skills and areas of strength and weakness of
each trainee, i.e., knowing each trainee as an
individual. The third phase is the actual training,
which basically consists of covering the topic

thoroughly. These phases are described in a
series of tips or suggestions designed to help a
person become an effective trainer.

The ninth lexl, AppraLsrng Besults Derived
from a Maintenance Training Program, also ap-
peared in Highway Research Record 241
(Highway Research Board, 1968). lt describes

formal usando especialistas en métodos de tra-
bajo y en técnicas de entrenamiento para desa-
rrollar programas de entrenamiento. Sin em-
bargo, este texto trata el entrenamiento como
una herramienta para la administración de per-
sonal a ser utilizada por un supervisor respon-
sable. Las técnicas son básicamente las mis-
mas que las empleadas en los textos anteriores,
pero el programa de entrenamiento opera en
una escala menor. Aunque algunos de los
pasos son menos formales que los descritos
previamente, eltexto está incluído en el Com-
pendio 14 para mostrar que el entrenamiento es
una herramiento administrativa viable para una
administración pequeña de carreteras, con un
presupuesto limitado y un mínimo de expertos
externos. Este texto examina el razonamiento,
planeamiento y ejecución de un programa de
entrenamiento desde el punto de vista de un
supervisor individual y es, en consecuencia, una
presentación mucho más personal y menos am-
biciosa.

El octavo texto, Trainer's Guide (Guía del ins-
tructor) (National Association of County Engi-
neers, Training Guide Series, 1974), está dise-
ñado para acompañar el texto anterior. Mientras
que aquél proporciona al jefe del departamento
vial información sobre el entrenamiento a los
capataces y a las cuadrillas, la Guía del lnstruc-
for ofrece información al instructor sobre la
forma de entrenar a los capataces y al personal
de las cuadrillas. Puede servir a los instructores
profesionales para la preparación de programas
de entrenamiento o para la presentación de se-
siones en un centro de entrenamiento, asícomo
a los supervisores para entrenar a sus propias
cuadrillas.

El texto divide la actividad de entrenamiento
en tres fases. La primera fase es sobre planea-
miento avanzado, que dá al instructor una opor-
tunidad de revisar el material y el programa de
entrenamiento según se requiera. Esta fase
también incluye hacer arreglos para obtener los
medios auxiliares y los materiales de entrena-

xxxt

activités de formation sour contrôle et la forma-
tion du haut de l'échelle vers le bas a lieu en
passant par les différents niveaux d'autorité. La
différence la plus importante entre les deux
types de programme réside dans I'inclusion
de certaines informations de KSA de base dans
la formation ayant trait au travail à réaliser,
plutôt que de les considérer comme néces-
saires préalablement à la formation comme c'est
normalement le cas dans les programmes
basés sur un certain sujet.

Le septième texte est extrait du Handbook on
Training for Road Departmenfs (Manuel d'entre-
tien à l'usage des départements des routes, Na-
tional Association of County Engineers Training
Guide Series, 1974).ll s'adresse au directeur
d'un département des routes de l'etat, d'une
ville, d'un village ou d'un district, et fournit cer-
taines informations sur la formation nécessaire-
aux employés afin d'accroître leur productivité et
leur efficience, Les textes antérieurs considé-
raient la formation dans un contexte élaboré, uti-
lisant des spécialistes des méthodes de travail
et des techniques spéciales pour développer les

programmes de formation. Le présent docu-
ment, par contre, traite la formation comme un
outil pour la direction du personnel, à I'usage
des supérieurs responsables. Les techniques
sont fondamentalement les mêmes que celles
des textes antérieurs, mais le programme opère
à plus petite échelle. Bien que certaines parties
soient moins élaborées que celles décrites anté-
rieurement, ce document est inclus dans le Re-
cueil '14 pour montrer que la formation est un
instrument de gestion valable pour un petit or-
ganisme routier qui ne dispose que d'un budget
limité et d'un minimum d'aide d'experts étran-
gers. ll examine la conception, la planification et
I'exécution d'un programme de formation du
point de vue individuel du contremaître, et
consiste de ce fait en une oeuvre beaucoup plus
personnelle et restreinte.

Le huitième texte, Trainels Guide (Guide de
I'instructeur, National Association of County En-
gineers Training Guide Series, 1974), est conçu
pour accompagner l'étude précédente. Celle-ci
fournit au chef du département des informations
sur la formation technique des conducteurs de



an appraisal by the Ontario Department of
Highways of the use of a training program on
snow-and-ice control similar to the Virginia pro-
gram described in Selected Text 6. The major
part of the program consisted of an illustrated
training aid in the form of a flip chart. The pro-
gram was prepared by a committee of experts
and used for training by various tiers of super-
visors in accordance with the principles outlined
in Selected Text 3. lt was directed toward all

field staff and all hired truckers required to make
decisions about winter maintenance operations.

At the midpoint of the winter maintenance
season, a preliminary evaluation of the training
program was made by asking each highway dis-
trict a series of questions about the number of
training sessions held, the number of persons at-
tending the sessions, and the reaction to the
training program. Toward the end of the winter
maintenance season, a post-training test (in-

miento. La segunda fase, preparaciÓn para el
entrenamiento, involucra aprender los nombres,
las asignaciones de trabajo y la habilidad ac-
tual, asícomo las áreas más fuertes y más débi-
les de cada participante, ésto es, conocer a
cada participante como individuo. La tercera
fase es el entrenamiento propiamente dicho que
consiste básicamente en cubrir el tema en forma
integral. Se describen estas fases en una serie
de recomendaciones y sugerencias diseñadas
para que una personal llegue a ser un instructor
efectivo.

El noveno texto, Appraising Âesu/fs Derived
from a Maintenance Training Program (Eva-
luando los resultados derivados de un programa
de entrenamiento en conservación), apareció
también en Highway Research Record 241
(Highway Research Board, 1968). Describe una
evaluación hecha por el Departamento de Ca-
rreteras de Ontario, del uso de un programa de
entrenamiento sobre control de nieve y hielo,
similar al programa de Virginia descrito en el
texto selecionado N' 6. La principal parte del
programa consistió de un medio auxiliar de en-
trenamiento ilustrado en la forma de gráficos
sueltos. El programa fué preparado por un co-
mité de expertos y utilizado para el entrena-
miento de varios grupos de supervisores de

acuerdo con los principios delineados en el
texto seleccionado N'3. Estuvo dirigido a todo
el personal de campo, y los camioneros contra-
tados tuvieron que tomar decisiones relaciona-
das con las operaciones de conservación en in-
vierno.

En la mitad de la temporada de conservación
de invierno, se hizo una evaluación preliminar
del programa de entrenamiento, preguntando a
cada distrito de carreteras sobre el número de
sesiones de entrenamiento efectuadas, el nú-
mero de personas que asistieron a las sesiones
y la reacción al programa de entrenamiento.
Hacia el final de la temporada de conservación
de invierno, se tomó una prueba después del
entrenamiento (incluído como un anexo en el
texto) a un grupo representativo del personal de
campo para averiguar su nivel actual de cono-
cimientos y evaluar el programa de entrena-
miento, especialmente del medio auxiliar de en-
trenamiento. La conclusión del texto incluye una
evaluación del éxito del programa de entrena-
miento medida por las pruebas después del en-
trenamiento, y por los comentarios sobre mejo-
ramiento del programa de entrenamiento y del
procedimiento de las pruebas después del en-
trenamiento.

Se ha incluído este texto en el compendio,

travaux et des équipes, tandis que le Trainer's
Guide indique à I'instructeur la façon de les for-
mer. ll peut être utile aux instructeurs profes-
sionnels dans la préparation de programmes de
formation ou dans la présentation de sessions
de formation à un centre spécial, ainsi qu'aux
contremaîtres qui enseignent à leur propre
équipe.

Les activités de formation sont divisées en
trois phases. La première est de planification
assez poussée et donne à l'instructeur la possi-
bilité de revoir la matière et de réviser le pro-
gramme lorsque c'est nécessaire. Au cours de
cette phase, I'instructeur doit également s'ar-
ranger pour obtenir le matériel de formation. La
seconde phase, de préparation à la formation,

consiste à apprendre le nom, la tâche, les ca-
pacités et les points forts et faibles de chaque
stagiaire, en d'autre mots à connaître chaque
stagiaire individuellement. Au cours de la troi-
sième phase, celle de formation proprement
dite, le sujet est étudié en détail. Ces trois pha-
ses sont présentées sous la forme de conseils et
suggestions qui aident la personne à devenir un
instructeur valable.

Le neuvième ouvrage, Appraising Æesu/fs De-
rived from a Maintenance Training Program
(Evaluation des résultats obtenus d'un pro-
gramme de formation sur I'entretien des routes)
est également paru dans Highway Research
Record 241 (Highway Research Board, 1968). ll
présente une évaluation, menée par le Dépar-



cluded as an Appendix to the text) was given to
a representative sample of field personnel to as-
certain the current level of knowledge and to
evaluate the training program, particularly the
training aid. The conclusions of the text include
an evaluation of the success of the training pro-
gram, as measured by the post-training test, and
comments on improvement of the training pro-
gram and of the post{raining testing proce-
dures.

This text is included in this compendium as an
example of the type of training program apprai-
sals being made to ensure management that the
objectives of specific training programs are
being accomplished.

Bibliography
The selected texts are followed by a brief bibli-
ography containing reference data and
abstracts for 15 publications. The first nine de-
scribe the selected texts. The other six describe
publications' related to the selected texts. Al-
though there are many articles, reports, and
books that could be listed, it is not the purpose
of this bibliography to include all possible refer-
ences related to the subject of this compendium.
The bibliography contains only those publica-
tions from which a text has been selected or
basic publications that would have been
selected had there been no page limit for this
compendium

como un ejemplo del tipo de evaluaciones del
programa de entrenamiento que se hacen para
asegurar a la administración que se están cum-
pliendo con los objetivos de los programas de
entrenamiento específicos.

Bibliogralía
Alfinal de los textos seleccionados el lector
encontrará una breve bibliografía que contiene
información de referencia y resúmenes de 15
publicaciones. Las nueve primeras describen

los textos seleccionados. Las otras seis descri-
ben las publicaciones relacionadas con los tex-
tos seleccionados. Aunque existen muchos artí-
culos, informes y libros que podrían nombrarse,
no es el propósito de esta bibliografía incluir
todas las referencias posibles relacionadas con
el tema de este compendio. La bibliografía sÓlo
contiene aquellas publicaciones de las cuales
se seleccionó texto o publicaciones básicas que
se habrían seleccionado si no hubiera un límite
al número de páginas en este compendio.

tement des Routes de l'Ontario, de I'emploi d'un
programme de formation pour la protection
contre la neige et le verglas, semblable à celui
de Virginie décrit dans le 6è'"Texte Choisi. Le
programme consiste en sa majeure partie d'un
tableau dépliant illustré, ll a été préparé par une
commission d'experts et utilisé par plusieurs ni-
veaux de contremaîtres selon les principes
énoncés dans le 3è'" Texte Choisi. ll s'adressait à

tout le personnel sur chantier et aux camion-
neurs qui devaient prendre des décisions se
rapportant aux opérations d'entretien au cours
de I'hiver.

Au milieu de la saison d'entretien d'hiver, afin
d'obtenir une évaluation préliminaire du pro-
gramme, chaque département routier a dÛ ré-
pondre à une série de questions sur le nombre
de sessions déjà tenues, sur le nombre de per-
sonnes y assistant, et sur la réaction au pro-
gramme de formation. Vers la fin de Ìa saison,
un échantillon représentatif du personnel sur
chantier fut soumis à un test (publié en annexe
de cet ouvrage) afin de s'assurer du niveau ac-
tuel de leurs connaissances et d'évaluer le pro-
gramme de formation, en particulier le matériel
didactique. Les conclusions comprennent une
évaluation des résultats du programme,

d'après le test final, ainsi que des commentaires
sur l'amélioration du programme et sur les mé-
thodes d'examen final.

Ce texte a été inclus dans ce recueil comme
exemple du genre d'évaluations des program-
mes de formation, qui permettent à la direction
de vérifier si les objectifs de chaque programme
ont bien été atteints.

Bibliographie
Les textes choisis sont suivis d'une brève biblio-
graphie contenant les connées de référence et
les analyses de 15 publications. Les 9 premières
s'en réfèrent aux textes choisis. Les 6 autres dé-
crivent des publications apparentées au thème
des textes choisis. Bien qu'il y ait beaucoup
d'articles, rapports et livres qui pourraient être
inclus, I'objectif de cette bibliographie n'est pas
d'énumérer toutes les références possibles
ayant rapport au sujet de ce recueil. Cette bi-
bliographie se rapporte seulement aux publica-
tions dont nous avons choisi des extraits, ou à
des textes de base que nous aurions choisis
aussi s'il n'y avait pas de limite quant au nombre
de pages de ce recueil.





Selected Texts
This section of the compendium contains
selected pages from each text that is listed in
the table of contents. Rectangular frames are
used to enclose pages that have been
reproduced from the original publication. Some
of the original pages have been reduced in size
to fit inside the frames. No other changes have
been made in the original material except for the
insertion of occasional explanatory notes. Thus,
any errors that existed in the selected text have
been reproduced in the compendium itself.

Page numbers of the original text appear
inside the frames. Page numbers for the

compendium are outside the frames and appear
in the middle left or middle right outside margins
of the pages. Page numbers that are given in the
table of contents and in the index refer to the
compendium page numbers.

Each text begins with one or more pages of
introductory material that was contained in the
original publication. This material generally
includes a title page, or a table of contents, or
both. Asterisks that have been added to original
tables of contents have the following meanings:

*Some pages (or parts of pages) in this part
of the original document appear in the

Textos selecc¡onados
Esta sección del compendio contiene páginas
seleccionadas de los textos catalogados en la
tabla de materias. Se utilizan recuadros rectan-
gulares para encerrar las páginas que han sido
reproducidas de la publicación original. Algunas
de las páginas originales han sido reducidas
para entrar en los recuadros. No se han hecho
ningunos otros cambios en el material original
exceptuando algunas notas aclaradoras que de
vez en cuando han sido agregadas. De esta
forma, cualquier error que hubiera existido en el
texto seleccionado ha sido reproducido en el
compendio mismo.

Los números de página del texto original apa-

recen dentro de los recuadros. Los números de
página para el compendio están fuera de los re-
cuadros y aparecen en el centro del márg en iz-
quierdo o derecho de cada página. Los núme-
ros de página que se dan en el índice del com-
pendio se refieren a los del compendio.

Cada texto comienza con una o más páginas
de material de introducción que contenía la pu-
blicación original. Este material generalmente
incluye una página título, un índice, o ambos.
Los asteriscos que han sido agregados al índice
original significan lo siguiente:

.Algunas páginas (o partes de página) en
esta parte del documento original aparecen

Textes choisis
Cette partie du recueil contient les sections ex-
traites des publications indiquées à la table des
matières. Les pages du texte original qui sont
reproduites, sont entourées d'un encadrement
rectangulaire. Certaines pages ont dû être rédui-
tes pour pouvoir être placées dans I'encadre-
ment. Le texte original n'a pas été changé
sauf pour quelques explications qui ont été
insérées. Donc, si le texte original contient des
erreurs, elles sont reproduites dans le recueil.

La pagination originale apparaît à l'intérieur de
I'encadrement. La pagination du recueil est à

I'extérieur de I'encadrement, soit à droite, soit à
gauche de la marge extérieure des pages, et est
celle qui est citée dans la table des matières et
dans I'index du recueil.

Chaque texte commence par une ou plusieurs
pages d'introduction qui étaient incluses dans le
texte original. Ces pages sont généralement le
titre, ou la table des matières, ou les deux. Des
astériques ont été ajoutés à la table des matiè-
res d'origine, pour les raisons suivantes:

*Certaines pages, ou portions des pages,
dans cet extrait du document original sont



selected text, but other pages (or parts of
pages) in this part of the original publication
have been omitted.

**All pages in this part of the original
document appear in the selected text.

The selected texts therefore include only those
parts of the original documents that are

preceded by asterisks in the tables of contents
of the respective publications.

Broken lines across any page of selected text
indicate those places where original text has
been omitted. ln a number of places, the
selected text contains explanatory notes that
have been inserted by the project staff . Such
notes are set off within dashed-line boxes and
begin with the word NOTE.

en el texto seleccionado, pero otras páginas
(o partes de página) en esta parte de la pu-
blicación original han sido omitidas.

**Todas las páginas en esta parte del docu-
mento original también aparecen en eltexto
seleccionado.

Por lo tanto, los textos seleccionados única-
mente incluyen aquellas partes de los documen-
tos originales que están precedidas por asteris-

cos en el índice de las publicaciones respecti-
VAS.

Líneas de guiones cruzando cualquier página
deltexto seleccionado significan que en ese
lugar se ha omitido texto original. En varios luga-
res el texto seleccionado contiene notas aclara-
doras que han sido introducidas por el personal
del proyecto. Tales notas están insertadas en
recuadros de guiones y comienzan con la pala-
bra NOTE.

incluses dans les textes choisis, mais d'au-
tres pages (ou portion de pages) de l'édi-
tion originale ont été omises.

**Toutes les pages dans cet extrait du docu-
ment original sont incluses dans les textes
choisis.

Les textes choisis, donc, incluent seulement
ces extraits des documents originaux qui sont

précédés d'un astérique dans les tables des
matières des publications respectives.

Les lignes brisées sur les pages des textes
choisis indiquent les endroits où le texte original
a été omis. A certains endroits, les textes choisis
contiennent des explications qui ont été
insérées par notre personnel. Ces explications
sont entourées d'un encadrement en pointillé, et
commencent toujours par le mot NOTE.
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Professional Training
i¡f Road lúaintenance personnel

1. fntroduction

lbe ter¡a ilRoad Maintenance Seryiceil normally conveys the
notion of an organization or departnent charged witt¡ nere
maintenance and repair work in order to preserve the value
of previous road, investnents. In reality - as every road
engineer haows - there is also a variety of operational
services to be renclered to ensure tbe perrnanent viabitity
and circulation as well as traffic safety. tuxiliary sen¡ices
in case of catastrophies (e.g. floods, unusually heavy rain-
storms, landslidesr serious accidents etc. ) are to be adclecl
as well as provision of infonoation services for noto¡ists
(e.g. on traffic situations and, road, cond.itions due to bad
weatberr accidents, congestion etc. ) an<t measures for traffic
control antt guidance. Roacl Maintenance Services are also
regularly cbarged witb traffic counting canpaigns to furnisb
the necessary statistical data for ¡ced.ium and longte:m road
network planning and, construction progranmes. And accorcling
to our d.efinition of Road Maintenance there are finalJ-y to be
includecl, all tbose aetivities related to tt¡e tecbnical
aclninistration of roads sucb as keeping of roatl inventories,
granting of buÍltling-pernits in tbe vicinity of roads, penmits
for speci.al use of the rigtrt of way etc.

In the context of I'Trainingri it is not intended to ctweLl
on questions of organization and maintenance rnethods. However,
the brief enuneration s|¡ould nake it crear that t[aintenance
Services bave to deal witb a great variety of tasks within the
fiertl of conp'etence of Road Aclninistrations which professional
training in road naintenance bas to cope witt¡. Bven if sone
of the problens are not yet keenly felt in tleveloping countries
there is good reason to agsune tbat developroent will inevitably
confront tbe responsible autt¡oritles Ìyith a sixoilar range of
questions.

For the countries of tbe Tbirrl lVor1d an ailttitional problen
energes in tbe task to develop appropriate uaintenance nethods

2-
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and policies to neet tbej.r partlcular requirenents, providing

at tt¡e sálqe tine va]id answers to the questions on economy

and uneuploYnent.

llrespecialnatureoftt¡esetaskshasi.nmediateeffectscn
personnelpolicy.Sincet}¡etypeofpersonnelneededforall
tbese assignments a¡rd ûifferent leveIs is not reattily available '
the Roa{ Atlninistrations must to a large extent depend on

tbeuseLves to train tt¡e personnel they requíre' This is not a

peculiarity of tbe countries of the Tbird worltl where tbe

educational systen is not yet developed to the same degree

af.-'-industrializedcountries,forthisistrueforusalso.
lraining of road maintenance personnel is practically every-

where an inte¡na1 affair of the responsible d'epartment'

Naturally, a certain vocational training in building trades

or civil engineering is required but there is no reason wby

Roarl l{aintenance services st¡ouItl necessarily conpete in tbis
field with well establist¡ed, general or tecbnical educational

schools or institutes. wbat is needed is an additional
specialized training which cannot be acquirecl in tt¡ese schools'

Tbis is ind.ispensable and cannot be empbasizecl too strongly.

2. Target GrouPs of Training

l{ell trained perronnel is needed at all levelst whicb Can

generally be distinguisbetl as follows:

- top management

- ntddLe nanagement antt supervisory staff.
- executive staff.

fable 1 presents a listing of the personnel structure generally

applicable to Road Maintenance serr¡ices in african countries.

lbegroups which are tbe subject of'this contribution and

wbicb are by far tbe largest in number are shown cross-hatcbed

fn tbe table.

Tbede¡qar¡dforpersonnelisincreas.ing,naturally,from
top to bottom. Disregarding tbe Ûole or less pronounced

specialisation at aLt Levels tbe following applles to the
*ir , .uaI groups:

,*.':..-¡a8e¡¡entstaffmembersmustasaruleboldauniverslty
d.egree. If there is'no posslblllty to graduate from a

-r-
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national university there is no otber alternati,..^,.'.r. *¡ si-.].lf
abroad. rn view of the linited nurnber of personr, ;.iet[ this
does not pose an insurnountable problen, especialry slnce
scholarship progran¡nes for acadenic studies are being offered
by nost industrialized countries. For later advanced and,
specialized training nany possibirities are offered by inter-
national bodies and organizations as well as by renowned
nationar institutes, laboratories and universities. Technical
literature, feasibility studies and researcb reports are also
very useful as a source of information to tt¡is group.

- Middl-e management and supenr!-sory staff need a type of general
technical training whicb can be acquired nore and rnore at
vocational or secàndary technicar scboors in the native country,
so ttlat recruitment for service in tbe Road Adninistration in
many countries is no longer tbe crueial problen. Tbe problen
renaining to be soLved is the specialized training needed for
the efficient performance of the technical and administrative
taôts with wbicb the individual is to be entrusteil in the Road
rlaintenance service. since the dena¡¡d in tbese cases, too, is
ratber linited (whicb in absolute figures is especialry tme
for the snaller countries) a¡d since organization, inplenentation
and operation of training projects incrutting the necessary
building facilities and equipnent t¡ave financial inplications
wt¡ict¡ cause responsible autborities to react rather besitantlv
to sucb plans' there is all tbe nore reason to consÍder
possibili¡ies of co-operation a:aong neigtrbouring countries to
keep costs as low as pgssible.

skilled. labour constitutes the Largest group needing a special
training in nany functi.ons. lbe raain group is fomed by tbe

_ fga,lmenr
l'¡on tbeir ranks ste¡o tbe

- road forenen and

- road supervisors.
rn'rable 2 a survey of the nost lnportant groups of skiLled
labour needing training is glven.

An inportant task besides providing special.ized training
consj.sts in the selection of skllled personnel to be trained
for bigher qualified posts. rn Genr¡any it bas been the general

-4-
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rule for a long tine that personnel for the posts of road
supervisors be recruited anong clualified foremen who in turn
bad risen fron tbe ranks of roadnen. For the pressing neecls

in developing countries a si¡nilar policy may well provlde
a valid solutlon to tbe shortage of supervisory personnel
and :t the sane tine be an incentive for better work perfor-
trance¡ although ¡oost of our own federal states - "rhich are in
charge of road maintenance in general - have recently changed

their policy in favour of ful1y trained enEineers for the
posts of Senioi and Chief Road SuPervisors instead of career
men.

In developing countries Chlcf Road Supervisors shoulal in all
cases be recruited among junior engineers. Ihis is necessary
antl justified because in developing countries the nitlrlle
oanagement usually does not bave the strong support of
departmental traditions. In adtlition middle management nust
be able to act more on its own in naking decisions and in
'executing work which goes beyond. mere ¡naintenance and repairt
because ret¡abilitation and inprovement form an important part
of tbeir work.

Tbe seconit inportant group are the mechanics. Here the
sttuation is very nuct¡ the sâme as with tbe road,men. The only
d,ifference is to be seen in the fact tbat training facilities
for nechanics are more easily available in the private sector.
Road Atlninistrations therefore usually can linit thelr tralning
activities to adapt the personnel to special requirenents of
Road llaintenance Services¡ €.g. tt¡e naintenance and repair of
construction equipment, beavy duty macbines, heavy trucks etc.

lhe large group of equipnoent operators and. clrivers wilL as a

rule need adCitiorral traj.ning onlyr whicb can normally be

provided and acquired by shorttern courses.

0n the other l¡and skilled labour sucb as joiners' carpenters'
painters, bricklayers, concrete workers etc. may be recruited
fron private sectors and need,s no additional t¡aining.

Ibis Leaves Road Adnlnistratlons witt¡ the task of training
nainly tbree larAe groupsr i.e.

- rord¡oen

- roe cllani cs

- operators

-5-
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lnd to select from tbese groups tbe persons qualified for
future career.

J-: Factors of l-njlLue_ncg (Tab1e l)
Tt¡e number and qualifications of the personnel rer¡uirec

depend on the needs of the ì{oacl llaintenance service, but for
the Services tber¡selves .generally valid or applicable maintenance
poricies do not exist. unfortunately there is a rcnarkable
:lefioiency in scientific research regartlin3 the qrrestions of
organization and the use of labour, and in saying this I do
not excLude ny own country. All adninistrations follow nore
or less a rather pragmatic way without having tbe certainty
tbat tbey act in tbe most efficient nanner.

A najor factor affecting any maintenance poLicy ancl
consequent]-y training in maintenanee, too, is to be seen in
the existing organization (e.g. centralized or decentralized.;
operating witb own equipment or hiring fron independent
equipment pools; force account methods or entrusting private
firrs with maintenance¡ density, condition and. equlpnent of
road. naintenance d.epots in the country ete. ).

It is always tlifficult to intervene i.n traditional or
otbemise inbereted structures. However, administrations
should. be criticar enougb not to shrink fron examining tbis
question tbouroughly and to tackle the task of reorganization
if this proves indispensable. rbe experience of tt¡e rnter-
national Bank for Reconstruction (World. Bank), which is
beconing more and, more involved in Road i:faintenance projects,
shows that it is seldon possible to render liaintenance
Services nore efficient without at tt¡e sane time taking
reorganizationar n¡easures. The probler is not to go about it
1ightly, needlessly barning existing efficiency, but to
proceed in a way to assure a clear definition of conpetencles
and. responsibillties accoxding to sectors of work and leveLs
of responsibility, tbus avoiding orgav¡¡s^trionaI clurosiness
and inefficiency. without any such effort trainÍng projects
should not be started.

For tbe sane reasons, too, training has to forlow a cÌear
hierarchical order. Posts and job descriptions must be clearly

-6-
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definecl in order to avoid divergencies from the organizational
set-up of the relevant Servlces. To better attain the airn which

is to be reached and to assure that the instructors have the

same ideas ln mind lt is necessary tl¡at the adninistrations
which will ernploy the newly trained personnel, forrnulate
gtandard descriptions of all professions ancl trades needed in

Road lylaintenance Services, specifying also their particular
assignments (works, workshops, nobile units, service-stations'
waret¡ouses etc. ).

4. lraininq Planning

In a sinplified. way the questÍons to be ansvrered 1n the

eourse of planning training projects can be formulated as

follows:
- who is to be trained?
- for what is he to be trained?

- bow is t¡e to be trained?
- when is he to be trained?
- where is t¡e to be trained?

TabLe 4 presents in other te:ms a survey over the nain elements

to be consi-dered..

- Requirernent AnalYsis

fn an analysis of present personnel (numberr aget

qualifications) and comparison of ttlese figures with present

and future (nediun and. longtern) needs, taking into account

maintenanee policies and rnetbods to.be adopted as well as

network planning, construction progranmes and traffic evolution'
tbe personnel needed. anð,/ot to be trained is to be identified
according to 

- .r.aut"
- number

- qualification and

rn tbis ""rnr-rrlllt"""oun, 
has atso to be taken of natural

developments (e.g. ebanges brougtrt about by the structure of
age groups). Necessary qualifications will in turn determine

whetber
- shortterm
- mediunterm or

- longterm training
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is to 'oe envisaged and wt¡ether the
accoropllshed by

- scbooling
- on-tbe- job-trai.ning or

alms of training can be

- any optional combination of tbe tlo types.
lhe tecbniqrre of establishing a requirement analysis of tbis
klnd is well known, as they are constantly being applied by

responsible departments in their personnel planning procedures'
so that no further explanations need be given bere.

In selecting tbe trainees various criteria may be applied'
depending on tbe type of tral.ning tbey are to receive:
- Specific school certificates (required especially if longterm

training of young persons upon leaving schooL is intendetl)

- Intelligence and vocational aptitude testsr of rvhich a great
number bas been designed

- trong standing practical qual-ifÍcations of present road

.maintenance personnel.

It is ratber strange to note how often new tests are being
designed and elaborated altttough useful tests already exist.
Besides tbe useless duplication of efforts tbe new ones do

not always turn out to be superior to the procedures already
known,

During a transition period preferance should be given to
training of available personnel over newly recruited staff,
which will generally neecl a different and. Ìonger training.

- Training Progra¡ome

According to our experience careful and exbaustive
preparatioa of training projects is indispensabler thougb

sonetimes negLected.. Going about tbis rather superficially will
entail unnecessarily J-ong period.s of inprovisatlon anal

experimentation upon project inplementation. Tbis is nainly
due to non-existing or incoroplete course and l-ecture planst
established too late. Here again it is ratber. startling to
learn tt¡at at eo lûany locations training projects in roatl
maintenance are being pursued witb 1ÍttIe eo-ordination antl

tt¡at hartily any use is being nade of experience gained else-
where, includ,ing that witb training aids and material. In any

-8-
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new project corapilation, elaboratlon and repartition of
subjects of lnstructions start all over again from scratch
atrd it is not rare that a¡¡bition is carrying authors away to
greatly expand prograÍunes, espeelalltr regarding subjects of
general culture. lor this very reason I would like to appeal
to aI1 persons engaged in the field of professional trainj.ng
in road maj.ntenance to act more genérously in naking writ:en
nateri.al avail"ble to their colleagues, since very often
materiaL of t'nj.s kind is not being published and therefore
not availabl-e through sale,

A concise survey of subjects of instruction for tbe trainin3
of roadnen and road. forenen is given in Table 5. This includes
not only road naintenance but also road rehabilitation and

basic lcrowledge in road constructlon.

In establisbing rnedlun and longtern t¡aining prograflrnes
consideration sbould be given to tbe necessity of publishing
and disserninating early infornation on dates, types, number

"and duration of courses. Î'ris is not only necessary for the on-
tbe-spot-preparation (facilities, equipment, seasonal maintena¡ce
operations, teaching staff etc.) but also to allow potentlal
trainees to prepare tbenselves for selection tests anll
training courses.

- Instructors

Selection and recruitnent of lnstructors will- often
deterr¡ine success or failure of a training project. It is of
utnost iroportance that trainers or inst¡uctors have anple
practical experience on the subject combinecl wÍth a natural
glft or abiJ.ity for teaching and managing people, in other
word,s to bring about a transfer of technical lmow-how. lhis
process is.always linked witb tt¡e ability to use the appropri:te
colloquial speech especially wben dealing with people not having
attained higher educational levels. Particularly when tbe
Federal Republic of Gennany finances and assists tralning
projects this latter difficulty is considerably increased by
tbe language barrier¡. for wbenever we have the man wbo would
suit the task in his capacity as technical expert and instructor
he will n¡ost likely not hsve sufficient coru¡nand, of tbe foreign
language and vice v€rsê¡ this is especiaLly true for personnel
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whicb we try to find ar¡cng civil servants of the Gernan
roac adniristrations, wbere tlle knowLedge of foreign langueges
is ::ot required but where there exists tì:e 3reatest potential
of experts. Neither consurta¡ts nor construction firns have
si:¡i1ar expertise at their disposal since road naintenance in
Genany is an excLusive task of ilre public adninistration.
Anoïl¡er potentiar group, i.e. tbe instructors o¡ Lecturers
fro¡ tec'nnical scbools and unive¡sities, has practical
experj.ence in road maintenance as well as a gooil con'nancl of
foreign Languages in v ery rare exceptions on1y, thougb they
bave the necessary pedagogic quaiifications.

lYe bave a systen of long standing in Gernan¡r of assigning
experienced. civil servants to instructors for the internal
training of young personnel joinlng the roail department. !'or
thea trainÍng is a part-time activity besides their official
official duti-es. r arn mentionlng this because in my opinion
d.eveloplng countries in turn sbould strive to provide themselves
as'last as possible with a conperent staff for training
^rurposes bv havlng own personnel trained in due time as counter-
parts. this applies to techni.cal, instruetors. Teachers for
lessons in generai subjects (e,g. nathenatics, physics, cbemistry,
lan3uages etc.) wbo are needed for longterm courses, clo not form
the cruclal bottleneck. rbey are usually available in the country
and shourd. therefore be taken urÞ contract from existing local
schools on a part-tine basis in agreenent with tbe conpetent
autborities.

- ìuilding Facilities
lhe ansvrer to tbe questi.on of tbe kind. of arrangements to be

made regarding builtlings and accomodation deoend,s on the type
of courses to'be given. However, it shoulct be generally accepted
that even for rron-tbe-jobtt training a classroom bas to be
provitled for lectures which are necessary for a better understan-
tllng of tbe practical training and to wiclen the perspective for
practical application by understanding'tbe underlying tbeory.

As a rule good. results bave been obtained at training centres
v¡hich are attached to naintenance depots, tbe so-caLled training
maintenance depots, with ar1 necessary equipment and worksbopsr.
do¡:nitories and permanent staff at itrs disposal. At this

-10-
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facility training activitiesr are concentratetl to cover the
needs of the entire country, the trainees being delegatetl there
for tbe duration of the individual courses.

i{owever, the setting-up of such a centre ls Justifiecl only
if perruenent training activities are assured for at least
several years. For this reason tbe idea of co-operation in tnis
fieltl shoultl appeal to tt¡e smaller countries in neecl of a

relativel.y nodest number of trained. personnel which hardly
justifies an lndependent and expensive training progranme. This
co-operation can take place either among neighbouring countries
and./or different adninistrations. If inte::nittantly used by

road ad¡rÍnistrations only the traini-ng centre may be usetl in
tbe ¡neantine for other purposes, too (e.9. for agricultural
training, courses for personnel supervising and naintaining
irrigation and water supply systens etc.).

- Equipment

Teaching and learrring aids for tbeoretical training are
available in great vari.ety. However, the najority of these is
intended for use in advanced training, at technical schools
and universities or by experienced, personnel. the aicls fo¡
training skilled labour and. lower leïe1 supervisory staff in
road maintenance are by no means abundant. Great care must be

taken tberefore in ctroosing the appropriate teaching naterials
in order not to overtax tralnees. The proposal put fo:lrard by

ny colleague for the conpilation and publication of a concise
and easily understandable, well illustratecl road 'nointenance
manual d.eserves in ny opinion widespread attention and further
action.

Practical training in operating and naintaining road,

maintenance equiprnent has to conply with. actual needs of the
Services and, these in turn will- deternine type, kind, nunber
and size of equipment whi.cb should be available for training.

A fully equippecl soils and materiaLs laboratory is not
deened abeoluteLy necessary. !Íeyertl:e1ess in order to pronote
conprebension of quality requiremehts tbe baslc equtpnent for
routine quality controls on construction sites should be at tr¡e
disposal (e.g. for the control of soils and aggregates wittt
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respect to cleanliness, grading and practicability for
ernÞrnk:nentsr foundation-, base- and wearing-courses¡ rìerrsity
'r.;'1 ccapaction tests etc.¡ not necessary is equipnent for
testing bitumlnous binders etc., which task shourd be reft
to the National f,aboratories which exist in aLmost arr countries).

- Adninistration

conpetent project administration and mantgenent is essentiqÌ
for smootb and efficient project operation. rt goes witbout
saying that appropriate per:nanent office staff must be
avail-abIe for this task which wirl coroprise arl affairs relating
to personnel, accountin{, tlaily operations of the centre etc.

ilowever, r bave in nind here tbe term edninistration in the
meaning of centrar adninistration at ninisterial Ievel wbere
the overall responsibi-lity for t:'aining activities rests. rn
tbe rrlinistry responsible for roads there shouLd be a Cor¡missioner
for lraining whose task it wourd be to p1an, direct, sunenrise
a¡.à control all training activities.

Efficiency control nust be a pennanent practice in finding
out not only bow nany trainees pass final examinations, but
aI so:

- "rhat use they make aftennards of their newly acquired
knowleclge

- if tt¡e intended. better maintenance has been achieved
- if instructors neet all erpeetations
- rryhicb nodifieations to the prograume seem to promlse even

better results
- if there are any gaps or sbortcornings in training that need

attention?
These find.ings have to be discussetl with the training project
nanager ancl the instructors in ord.e¡ to be incorporated
accordingly in programmes, courses, Iectures and overall
future strategies. In addition a general review frorn tine to
tine of training activities is strongly atlvocated. to provide
for necessary anendments by comparing. present needs in tbe
light of d.eveloprnent with original ains and require¡nents.

AlL factors treated so far a¡rd affecting the planning of
training proJects are conplled in lable 6 in tbe fonn of a
flow-chart.

-12-
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Iowever, planning is not conplete if it does not include
neasrres to assure
- in¡ne,licte and competent employment of the trainees lanpointnert\
- appropriate paynent. and

- re3ulations for possible future careers.
Soci'r1 cereer is an inportant stimulant for rnotivation and cnly
by providin.3 this kj-nd of incentive will bi.3ner efficienc.' te
aclrieved to the mutual advantage of tbe Road Adrni.nistration
and perscnnef.

5. ._Î_raining,.io4els

l'Jany noCels are conceivable for training. tV¡o c?ses are
coin:on1y known:

- school training and

- on-the-job training.
Setween these intenrediate models or conbinations are
perceivable as has already been mentioned above.

Eesides there is the question or- the length of trainin'3:
- Sbortte:rn training (4 - 8 weeks) usually is directed at

checking and suoplementing practlcal skills and cornplementin;
tbese rvi.tb tbeoretical lessons in crder to expand possibilities
for practical appllcation by better understanding and to
create a sound base for decisionu involving higher rês¡.oìì::ì.-
bility.

- longtern training nay advantageously be organized. as a

conbination of
- short periods of theoretical training at the trainin.l

centre interspersed witb
- Ion'3er periods of practicaL training in tÞ¡e hone-unit

during whicb newly accluired ìorowledge nay be applied.
and broadened.

In this way persona). problems may best be taken into aucount

also, na"ne1.y separation frotn fanily, bome and farniliar work'
uprootal etc., especially in the case of older trainees.

Factors and argunents to be ccnsidered when selecting an

appropriate traj.ning roodel are given in lable 7.

The training of skilled personnel for hiEher qualified
supervisor.T posts wiLl usually þe o1' the lon3term type (1 - 2

years). A s.ynopsis of tbe advantages and disadvantages of the

- l1 -
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conbined forn of longtern tralnlng inrlicated above (combinetion
of tbeoretical training at training centre and practical
trzi-ning in bone-unit) produces substanti.ar argurnents in
fevour of this moder conpared to fulrtine training at the
centre (see Table B).

rt can easily be deducted from the argunents given there
that r consider this modeI, which presently is being practised
i-n lioeria, as a very prornising one. A detailed, account of t!¡is
will be given by the project manager (see also chapter lo).

6. probleins

There is the slogan of technology transfer, the transfer of
know-bow, a process into wbicb great bopes have been placed by
both the industrialized and. the develóning countries for a
faster i.evelopnent of tbe fi¡ird ÌgorId. rn tbis context one
noraalll' thlnks rather of tbe industrial or productive sector.
supplying know-how in the field of training in road maintenance
no"doubt also comeg und.er tbe beading of technorogy t::ansfer.

rbe åifficurties whicb nake tbenselves fel-t in all fielcls
of technology transfer are tbe sane fo¡ road maintenance proJects.
lbere is first of all tbe danger of one-sided transfer of
tecbnolcgies whicb were originally conceivecl and developed
¿nåer different cond,itions, wittrout taking sufficiently into
consid.eration as to wbether tecbnologles and uetbods are
properly adapted to tbe sltuation in thedeveloplng country,
In this respect much more bas to be done for an exchange of
ex.rerience and for a closer co-operation between African
and j-nd:¡strial-ized. countries with the ai¡o of providing instructors
''vith a better und,erstanding of soclaI, economi.c, cultural anil
technical conditions ancl tradÍtions ln order that the transferred
knowledge finås tbe fertÍle eoil to tbrlve.

There 1s a great number of technlques for indivittuaL
maintenance operations ¡eatll1y avallable. Generalry it is not
too clifficult to nod.lfy tben so tbat tbey may better suit
specific requirenents. !be proUten 1s ratber t'o recognize
where sonet'oing sbould be adapted. Tbis rs to a great extent
a problem of conmunication and where tbie conmunication does
not exist tecbnoro$r transfer will renain a one-sidett affair
of passive acceptance. In tbls caee the basls for future

-14_
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diffie:¡1ties, nisunderstandingsrunsatisfactory results'
setbacks or even the eonrplete failure of the project is 1,r.1,1.

Apart froru so¡ne snall and conmon probl-ens whlch consistentl.r
crop up whereever people live together, the folloring are
typical difficulties of training projects which can anC sht¡rtld
be avoideil:
- In su!!Jg_i3g! g1 ana i n.o,_-an cl p re na_¡a t ! 9 n gl._t-1afl i-ng _p ro j.e e t s .

Ihis means that the trr¿ining activities are started before
a sound and effective progranme has been established in
tletail. Conse,¡uencies are

- slow end. uncocrdinated progress, sonetines takin3 yeers
untùl ful1 efficiency has been gained

- continual ghanges of the terrns of reference rritb a plain
tendency for expansion of the project

- Iow output
- tlwindting interest and. engagenent on both sides because of

unfulfillecl expectations.
One sbould never cornmit the error'of estinatin3 requirenents
and costs too low in order to get the project aore easily
aocepted, since this nay inevitably lead to the rejecticn
of future training projects.

- Provision of counterparts.
One should expect that the training of roaclmen, foremen'
supervisors, operators, mechanics, workshop superintendents
etc., in otber word,s of the executive and supervisoly staff
of Road l¡laintenance Services coultl at a very early stage be

taken over by civil servants fro¡n the national roal maintenence

servj.ce, if a sufficient number of tbero bad been trained for
th:.s purpose while acting as counterparts to expatriate
instructors rluring the first one or two courses. In this wa.y

expatriate personnel coul-d be withdrawn at the earliest
possible monent j.n order tbat the project may continue on

its own with local guidance. Unfortunately 1t is nct a rare
experience that counterparts are reluctant to bein3 attachetl
to the project, that tbey are attached too late anC too
small in nunbe¡' and with too frequent later changest since
nany of then (usually the best qualified) soon find more

attrlciive posts in the departnent. this tenCency coul<l be

countered on1.y by well conceived and s trictly adhered to

-15-
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personnel policy witl¡ the airo of keeping certain attractive
posts in tbe administration reserved for instructors wlo have

given proof of tbeir professional conpetence in training.
Knowing of tbe shorta6e of personnel qualified for these

activities f can, however, see tbe dlfficulties whicl¡ stand

against sucb a schene antt I also understand the arobition of
nany potential instructors to do more trproductiverr work. Yet

I strongly advocate tbat neasures be taken to limit the
fluctuation of counterparts by providing incentives regarding
the future career of the trainers.

Intenration of newlv trained personnel into the administration.
ff succesful course participation ( esp. in longterrn training)
does not provide sufficient guarantee tbat newly trained
personnel be inrnettiately entrr¡sted with relevant taskst whlch

includes post assignment, higher responsibility and accorctingly
better salary as well as favourable prospects for future career
andsocial standing, Èbis will soon prove harnful to the
professional notivation of trainees.

Inprgvised training activiti es .dge to- Lack-ingj¡Ign- of.
instru c-tions.
Sometimes a detailed and we}l balanced plan of instructlon
is conpletecl only long after tbe project bas started. lhis
important work coultt be facilitated if data and records fron
sirnilar projects were put more f reely at the disposal of those

engaged in planning tralning proJects. ft ie ny funpression tbat
in the case of Consultants belng entrusted with tbis type of
work they are not part|al to an uncT¡ecked excbange of training
data and material establisbed by them. Tbis is wt¡ere tbe

finaneing ageneies of training proJects sbould stipulate tbat
lecture pIans, syllabus of courses, courses of instructÍonst
training'nanrials etc,, once egtabllshed antl compiledr be freely
available for use in otber training projects. After aIlt
financing bod,ies cannot be interested in having to pay for
the same consal.ting work over and over again with every new

project, if relevant docu¡nentatÍon'needs onl,y be taken fron tbe

files antt subjected to some sllgbt nodlfications or emenilnents

to suit the new proJect.

-16-
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- Deflciency of national vocatlonal educatlonal gvstemg.

ft bappens that for some of the positlons needetl for road
mai:rtenanèe services uniform antl recognlzed vocational
training systeros do not yet exist ever¡nvhere. Tbis induces
technical assista¡ce givlng countries and organisations to
pursue within their fielct of activities vocational training
systems of tbeir own country. Once tbere are several vocàtioaal
training projects financed by tlifferent agencies in operatlon
ln one and tbe same country tbis nay leacl - and to my loeowledge

bae in some cases 1ed - to a sitle by side existance of
nonlnally identical occupations which in reali.ty are not equaI.
An atlditlonal uncertai-nty is assessing the value of certificates
due to tbe fact that conditions for adrnission nay differ fro¡o
one scbool or institution to tbe otber and, eonsequentlyr that
holders of no¡oinally equal certificates fron different scbools
may bave attained different levels of education. For this
reason it is generally necessary that selection tests be belcl
for the potential trainees rather than relying on certÍficates
'òn1y. Furthe¡ teste at tt¡e beginnlng of courges are ad.visable
to find a sound and conmon basis for instructions. Taking too
mucb for grantect andstarting off too fast nay cause ilifficulties
wbicb drag tbrough entire courc¡es. laking tbe tine to
consolidate tbe base of lanowledge from wbicb to ad.vance will
certainly pay off later.

7. Possibilitres for Inter-Afrlcan co-operatlon 1n training

Expeditures for training in tenls of moneyr tine arrd personnel
are not negligible. These erpendltures ean be l1¡a1ted. to a certain
extent if experience, data and results fron sinilar projeets
an¡nrbere can be used - as already nentioned above - as

eontributions. to new proJects. In other words, African countries
can d raw worthwblle profit from co-operation. Ibis is true for
example for tbe following sectors¡
- establisirment of crite¡la for tbe admlssion bf tralneest

inclutling selection tests
- establlsbnent of course prograrures, lecture plansr syllabus

of courses

- establlshnent and publication of, tralning alds, nanuals etc.
- excbmge of experlence between different countrtes actively

engaged in training.
_17_
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lThere tbe provislon of tralning factLities 1n one country
alone does not prove economtc because of llnited requirenents,
co-operation iÍr even roore lroperative. {part frou pe:manent
training centres co-operation is also reco¡¡¡¡ended in t?¡e
organization of semj.nars, of study tours etc.

There are exarnples of inÌtiatives in this clireetion. As a
recent one r shoulat Like to cÍte here the rrDraft Report of the
rntergovernrnental Expert Group lvleeting on Asian tiigbway and
International Road lransport of l..II.1975rr 1n Bangkok, seat of
the Economic and social commission for Asia and the pacific
(ESCAP) with its Transport and conmunications con¡oittee¡

rron tt¡e question of systemizing and co-ordinating training
activÍties it was proposed that a central Training rnstitute
for ¡oad. engineering and. nanageroeirt nigbt be considered. So¡¡e
experts ad.vocated decentralization in different countries for
different types of training. However, the need for a centraL
co-ord.ination of training needs ancl opportunities was
recognizecl to include:
1) identifying the nature ancl type of training
2) collecting and evaluating information a¡tt rlata on tralning

activities in different countrieg
))establishnnent of co-orclinated training progranu¡es for the

wl¡oIe region witb ttete::roinatùon of rocations for eacb
type of training

4) co-ordinating nationar training progranmes of inte¡est
to otber countries of tbe region and arranging particlpation
of theÍr trainees

5) providing assistance to governments upon request to
organi.ze training courses, .seminars and, workshops ancl
arranging for lecturebs, felLowships and. necessarrr equipnent

6) selection of participants
7) providing'ad-hoc overall advieory gervices in tbe fieltl

of training. tt

r an citing tbis exanple because r fintt it perfectly in line
with evident needs of tt¡e naJority of j,frican countrieg. rf tbig
opinion is sbared by the particÍpante l¡ere, r woul-d rike to
suggest that thie neetlng pass a resolutlon requesting tbe
uN-Econonic coramission for Africa (EcA) that ltg rrans-African
Higbways Bureau (rAIiB) conduct an inqulry in order to finct out

-18-
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whicb countries alreatly follow a syatenatic t¡aining pollcyt
the kind and. scope of traiulng activitles pursued. Furthe:more.
that tbe IAEB sbould conpi.J.e tbe ans',vers end nake them available
to alL other interested countries. This inquiry per se woulil
already facÍlitate co-operation between administrations wishing
to do so. It would be even trore encouraging if ECA woulil accept
co-ordlnating activitles sirÂilar to those .ESCAP is doing for
tbe Âsian countries.

I feel ryself urged to propose this suggeation since I lstow

fron experience - anil tbis nay Justify my move - bow difficult
lt is to bave a cornplete perspective of ongoing activities in
this field at present.

8. Final Reraarks

Road Maintenance is only one anong rnany responsibilities of
a goverruûent wbich bag to decide on priorities of expenditures
an{ in doiag so bas to wrestle witb mâny contradictory interests.
It is a worldwitle practice, I tbink, tbat tbe buclgets of road.

authoritles are anong tbose cbosen where substantial cuts have
to be Dad.e. Tbis nay be justi.fied or understandable in the case
of new construction work, wbich nay be deferred for a wbl1e¡ in
tbe case of cuts or othe¡rrise insufficient butlgeting for roacl
maintenance tbis w111 inevitably entail a partial oi conplete
loss of already existing road investnent by d.eterioration and a
subsequent increase of naintena¡¡ce or constructj.on costs sgmpared

witb tt¡at for normally antl adequately naintained, roads. Road

deteriorati.on will furtt¡ernore directly increase transport costs,
costs of living (especially keenly fe&t in remote regions) and

conplicate supply situatlons.

Eigb ttecision naking govern¡nental bodies being approached
witb a de¡nand for any sucb rrunproductiverr projects as training
(antl tbis by an adrnlnistratlon whicb is not nornally responsible
for training and education) nay be tenpted to reject too lightly
sucb requestg. lbis sbould not discourage,responsible road.

autborities, on tbe contrary, they sttould repeat their efforts
to convince tbose concerned tbat costs resulting fron the
deterioration of road.s and structures are higher than those for
adequate naintenance (thls is discússed in the British contribution)

- ìo -
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and that naintenance can be most effective only if tbe services
have tbe best clualifled personnel possible at their disposal,
rvbicb can be obtained, and secured by tralning progranmes on1y.

A means for helping to convince financing bodies or Technical
Assistaxce A3encies, of the feasibility and vi.ability of training
projects is tbe cost/benefit-analysis (CaÂ). A simple sched,ule
outlining some facts involved 1s given in lao1e 9.

It is obvious that training wbich leads to better earee¡s is
a powerful factor of rnotivation and contributes considerably
to increased efficienc¡r and quality of lvlaintenance Services
within the scope of the lndivj.dualr s personal responsibility.
How strongly road maintenance depends on human notivation nay
finally be underLined by the following condensed quotation fron
the American Higbway Engineering Handbook:

ilHigbway maintenance is not an exact science. Tbe sarue

type of ruad in different locations requires different
maintenance operations. Consequently, repair nethods which
give good results at one location rnay not be the proper
netbods at anotber location. Tt¡us it can quickly be seen
;tbat experienced nen witb good judgernent are the key
to proper maintenance. A ¡oaintenartce man raust bave a wide
knowledge of the use of nany rnaterials, he nust bave
personal skilL in tbe operation of nany pieces of equipment,
he nust bave a sense of precaution in ord,er to protect
himself, his nen ancl tbe public during naintenance
operations and, finalJ-y, be roust be able to work witt¡ nen
and, meet the public.tr
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lable 1

PersonnÈl Structure of Road Maintenance Services
ln Frenck¡ and Englisb Speaking African Countries

and Main larget Groups for Training Project

I. htretien Routier Road Maintenance

II. Entretien du Matériel Equipnent Division

-1 

tíain larget Group for Training project

-2L-

RegionaJ, EngineerCbef tlr Arrondissement

District Engineer

Adjoint lechnlque Chief Road Supervj.sor

Aide Cantonnier Seni-sk1lIed I,abour

Unskilled trabour

Head of Equipnent ÐivisionCbef tlu Serr¡1ce ttu Matêrie1

Inspecteur tlu MatérieI Equipnent Engineer

'"wlyi,tiç

Semi-skilled Labourr Driver

Unskilled Labouríúasr¿gr¡9fê
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I.

Tabl_e 2

Sut""V of Irport*t 
=

Road l{aintenance

-22-

Road.nen theorv and practice of roadnarnrenance, including technlques,rs?terials, plannÍng aña execution,
er r :. cl_ency controì- etc.(going more into detail witbrising leve1 of personnel)

Roadforemen

Road Supervisors

Senior Road
Supervi sors

0perators
Operation and maintenance ofconstruction machines ancl
equipment¡ fields of apptrication¡
understanding inportant-
equipment;
Special mechanical trainine IIravbe necessary for heavy clut! -ù
equ].pnent

Particular courses are to beorganizecl for:
- notor mechanics
- vebicle necba¡ics
- noto¡vehicle electricians
- specialists for Diesel-notors
- hydraulic nechanies
- turne¡s, welders etc.

Store-keepers
Suppì.ying and storing of tools
q1_d_ spareparts, running offilling stations, storáge yards
etc.

llorksbop Supervisors
.å,dvanced training of qualified
nechanics in fault loCation andrepaÍr, keeping of labour reports,
labour assiþnnãnt, supervisionof personnel etc.

25
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lable 5

Main Factors Conditioning the Analysis of Needs ig
Road Maintenance Personnel

Evaluatlon of present situation Future needs (forecast)

-2r-

Developnent of road network
Structure and lengtb of roa
network (classificatíon /
carriageway widths / road,
conditions etc.

Future increase in trafficAverage ttaily traffic
(volurne and loads)

Future changes in pavement
standards (e.9. by upgrading)

Percentage of various
types of pavement (ea*ll/
gravelbitunj.nous roads )

Cbanges in maintenance
policy and nethods to be
act¡ieved

Maintenance nethods and
degree of nechanization

Eventual re-organization of
tt¡e Road Aclministration
( structure/responsibilitie s )

Organizational set-up
(central / regional

tborit ies )

tr'uture budget requirements
in view of altered or new
maintenance strategies

Maintenance budget
(necessary / available
funds)

Reorganization of ldaintenanc
Districts, additional llain-
tenance Ðepots needed etc.

l{umber and location of
Road Maintenance Depots,
ÍncI. size, equipnent etc.

Personnel neecled in future
(nunber/type/quaI i f i cati on )

Ava1lable personnel
( numb er/typ e/qua1 if i cat i on

lraining Requirements
( type/nunbe r/ s cop e / I ev eL/
nethods/long or sbort tern)

Decislon on inplenentatlon
of training progranmes
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Table 4

lr{ain Elenents of Training pro.iects

_24_

Requirenent Analysis Training Progranme

Determination of required
personnel and training
according to type, nurober
and 1eveI by conparing
staff available witb
needed staff

Decision on aims of trai-
ning, on courses to be
inplenented according to
type, number, duration¡
on conditions for admit-
tance and on seope

lraining Staff
Selection of required
instructors according to
qualification and nunber,
loca1 or expatriate.
?rovlsion of counterparts

Facilities
Irocation, classrooms,
worksbops, laboratories,
training compound, d.ormi-
tory, offices, recreation

Equiproent

Teaching and. learning aids,
equipnentr macbi¡1esr
vebicles, construction
naterials, power, fuel etc.

Administratlon

Pernanent adroinis trative
staff r project rnanagenent
and operation, accounting,
personnel records etc.

27
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Table 5

SubJects of Instruction
for Practical Training of Ro3dmen

1. Road rrlaintenance
1.1. Routine, periodic and emergency maintenance:

- principles, conception, purpose, importance,
types, methods and scope

.1.2. Principles of naintenance of
- tracks
- eartl¡ roads (grading)

- laterite roads (patcbing, grading, re-surfacing)
- gravel roads (patcbing, grading, re-surfacing)
- bituninous road.s (patching, surface dressing,

overlays)
- where necessary: concrete pavements, blockstone

pavements

]-3. Inportant binders:
- kinds, properties, workability, fieltls of application of

- bitunens
- tars
- cut-backs
- emuÌsions

- bydraulic bind.ers, oils etc.
1.4. Âggregates

- kincls, properties and fieltl of application of
- soils
- eand

- gravel
- erushed stone etc.

1 . 5. lvlaintenance of
- sboulders
- ditches, gutters, drains etc.
- traffic signs, narkings etc.

1.6. ìfaintenance of
- bridges and culverts
- retaining walls etc.

I.7. ùlaintenance of roadside vegetation
(bushes, trees, grass covered surfaces)

_25_
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1. 8. lyii scellaneous
- acces ways

- traffic counting
- traffic regulations
- bo¡row pits¡ sand pits, quarri.eo
- service mains in roads (esp. water)
- telephone and. electrieal lines

2. Road Rehabilitation
2.I. Repair and reconstruction sites

- site set-up, organization and control
- traffic handling at the sites

2.2. Road Construction
- earthworks (natural ground, cut and fill, subgrade,

f orroation)
- soil stabilization
- sub-base layèrs
- binder ancl wearing courses, surfacings

2.1. Construction TooLs and Equipnent
- excavation, loading and transporting, clritting, blasting
- spreading, placing
- conpacting

2.4. Bituminous Mixtures
- types antl nix conposition
- fields of application
- instructions for use

,. lraining Road Foremen and Supervisora
- Principl-es of planning and supenrision of construction

sites and work
- Establishment of simple sketches and designs (cross

sections, lay-out, longitudinal secrions)
- Bil1s of quantities and cost estimates
- lime planning and managenent procedures

- Pegging out work (e.g. culverts, ditcbes, elopes, euryes,
cross slopes, gradients)

- Quantity and quality control
- Keeping of tlail.y work records
- Cost accounting

-26-
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Definition of
project target

Project scheme:

-subjeets of instruc-
t ion

-programme of
course s

-course duration
-curriculum
-interrnediate and
final examinations

-recognized certifi-
cates

-post-course emPIoY-
¡ent of trainees

-re"¡uired instructors

Iraining method
(school / on lhe
job training etc. )

Condítions for
adnittance

Selection of
J.nstructors t

assignment of tas
Counterparts

Selection of
trainees

Appropriate
faciliti es

( buildings )

training aids'
equipment, tools'
laboratories

Project perfomance

Refresher
cÕurses

Administrative
services

Planning of Training Proiects Table 6

-1

-- -1

Efficienc;
ccntrol

I

I

-- rl
I
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Factors to be considered in planning a tralning proægj

lable 7

7
future
prospe ct s

-28-

professional

pedagogi ca1econonical

tuitional

ethodologi
$ organizational

h
buman

and

soeiai

1

-available practieal
experience

-previous employment
-necessary preparation

2

-education aiming at effi-
ciency and responslbility

-affiliated persons
-confrontation of theory

en¿l nrqntí np
5

-arrival and departure of
trainees

-accomodat ion
-ernployrnent
-wonolinn

3
-composition of c'ne g:'oup
-expansion of 'oasic knowledge
-training aids, workshops
-interruptions of traini.ng 6

-selection of trainees
-efiicienc.y and payment
-equipment ooeration

\

-'IOSenCe I rom noine Rno worK
- entertainaent
-breaking off of training
-conposition of courses
-qnr.i c'ì o¡l'.r,rn¡.rnon r

I
-ex
-atiaptation to developnent
-mo¡ivation
-migration of personnel
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lab1e I

Synopsls
of advantages and tlisadvantages of longter:n training ln tt¡e
forr¡ of short theoretical training periods at the training
centre i.nterspersed with longer periods of practlcal training
ln the hone-unit:

4dvantages
- The first course allows deternining the 1evel of knowledge

or eCucation of trair¡ees
- Fcr the second. course instructions and lessons can be

atlaptetl accordingly
- Between successive courses specially directed practical training

is possible to ad.just for one-sitleil skil1s acquired until then

- Contrary to pure training units this nodel provides ample
opportunity for responsible action in actual maintenance work

- One instruetor is in charge of one course only at any timet
so tbat be ma.v devote hinseLf better to individual trainees

- T'he cornposition of the class can easil)¡ be motlified. for the
next course

- lbe amount of equipnent and training aids necessary is srnaller,
if one course only is beld at the tine

- For periods between courses trainees can be given more

exten,sive home-work

- Absence from home and working unit is shorter and tbe danger
of fanily alienation red,uced

- Danger of breaking-off training during a course is also less
while leaving after first course is possible

- Composition of classes leading to unsocj.ableness or tension
can trore easily be nodifÍetl (tribal nenbersbip, race, religion,
age etc. )

- Rise in social standing takes place step by step witb each course

- Practical work ls executed in a faniliar environnent and with
known personnel

- No weekend and holiday Journeys necessary

- lower costs for accomodation slnce no additlonal course€r are
to be t¡eld at tt¡e sane tine

- Planning of vacation perlods for instructors is facilitated
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- I,or,¡er economic loss of manpower, since productive work is
done betrveen theoretical. eourges

- Necessary close contact between training centre and naintenance
depots will prove to the advantage of tbe en¡ire naj-ntenance
ser'¿ices

- A serse of conpetition na.y be created among naintenance
depots or districts to make succes of training visible

- i¡inalIy, best adaptation possible to local condi¡ions may be

assured c;l tbis nodel

Digadv:.ntages

- Practicaf work of trainees cannot oe as effectively controlì.ed
and directed as at training centres

- Sbor¡ courses leave little or no room to close gaps in basic
knou'ledge. Ît¡is has to be left to the initiative of tbe trainee
bet;een instruction courses.

- Each course needs a new running-in-period. d.ue to tbe inter-
ruptions between courses

- dore adninistrative work will accrue (repeatetl convening of tbe
same class)

- Advarce planning over longer periods is necessar?

- Fu11 activity of instructors is required while courses are
running

- ,0-

3:t
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Schedule of a Sinplifietl

Cogt - Benefit - Lnalvsis for qralling Proj¡egts

(accorcling to tbe rtwitt¡ and without principlet')

-11 -

B
>1

c
Crit eria:

1o Costs of Training c

I .1.. Ðire ct cost s

costs of teaching aids
costs of inst¡uctors
operating costs of the training centre
depreciation of investrnent in trai-ning centre

I.2. fndirect costs

- traineesr lost working output due tc partici;at:-on
in traininE course

- reduced efficiency of working group tlue to
absence of trainee

- atklitlonal d.epreciation of equipnent due to
training activities

2" Benefits of lraining B

ap¡lication of better metbods in higbway mai.ntenance
activ i ti es
savings due to better and more econonical use of
equipment and naterials
better orgæization of maj-ntenance ctews and t;leir
nore effective distribution on ihe blgbway network
better understanding of the principì.es of hig''twa;¡
maintenance and the costs involved
better control of budget expenditures
savings in transport costs due io better naintaine{
road surfaceg
increase in income of partictpants being assigned
to higher ranking and better paid posts
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ROAD MAINTENANCE TRAINING.

I}IE WORK OF A SPECIALIST ORGANIZATION

by
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I. INTRODUCTION

l.l oBJtcTIvEs

In the framework of the 1977 conference on Road Maintenance and Tra'inìng

in Africa, the first section of this paper ìooks at training from the point
of view of an organization with vast world-wide experience in this fie'ld. ire

second section of the paper gives some details of ORT's projects in Road

Maintenance trainìng in Af¡ica, fol'lowed by a third section which gìves

an outline of QRT's general approach to such proiects from ini*rial survey

through impìementation to evaluation. The fourth section deals with the

lessons learned by ORT and recoffinends ways of making training for Road

l4aintenance personnel more effective.

1.2 oRT

The Qrgan'ization for Rehabilitation through Traìning (QRT) is a private,

non-profit organization with 97 years of experience in vocational train-

ing. It has programs in 32 countries, with approximately 70,030 stuCents

in 700 schools, and training units with courses covering 
.l00 trades. From

the headquarters in Geneva, ORT manages the largest non-governnental train-
ing network in the world.

Since 1960, when it entered the field of technical assistance,ORT has

operated in more than 20 African countries in both French and tnglish-

speaking territories.

ORT has become very active ìn Transportation,

of Road Maintenance training and management.

ject exists in Zaire, where in where in three

and 1,200 km of road rebuilt and maintained.

and especialìy in the field
A major and continuing Pro-

years l,l0C people have been trair'
ln Chad, 150 operatives are
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being trained, 83 km of road have been reconstructed, and a 2 km airstrip
buiìt. In Nigeria,oRT is working with the I'linistry of pubìic Horks

a countr¡vide maintenance managerîent and training project. Another major
project started in Tanzania in December 1976 and involves managing road
maintenance for the southern half of that country, as well as running a

training school. Road maintenance training studies have been carried out
in Burundi, Kenya, Rwanda, and, nost recently, in Swaziland. A study of
labor-intensive road construction was carried out this year in Botswana.

In all this work, ORT has been closely associated with major donors such as

the l{orld Bank, united States Agency for Internationaì Development, 0rgani-
zation for Economic Cooperation and Development, European Economic Conmunity,

Swiss Technical Cooperation, Canadian International Deveìopment Authority,
and the Swedish Internationaì Development Authority. ORT enjoys consuìtative
Status with specialized agencies of the United Nations and is registered as

a technical assistance resource with the U.K. I'linistry of 0verseas Develop-

ment' the l.lorld Bank, and regional deve'lopment banks serv'ing Africa, Asia
and Latin America.

].3 SUMMARY OF OBSERVATIONS AND SUGGESTIONS

The observations and suggestions from chapter 4 are summarized here for
ease of reference.

For various reasons, road maintenance has been neglected and skilled
local staff have not been trained. .

Therefore, there is a need for extensive retraining of existing road

maintenance staff and of recruitment and training of new staff.

Management in Roads Departments must pìan the use of newly-trained
staff and, if necessary, adapt the organization to expìoit them fully.

37
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- l,lanagement should be closely involved in designing iob specifica-

tions around which training will be planned.

- Senior staff, both management and supervisors, should be incìuded in

any training Program.

- Training is designed to equip a person for a partìcular iob and

this limitation should be accepted and explained to trainees.

- Retraining of existing staff should be fiven priority,but the 'limi-

tations recognized and new staff recruited where necessary.

- New staff to be recruited should be carefulìy selected in relation

to the job specifications and the training program requirements.

- Posts should be provided for the newly-trained staff, in'order to

avoid frustration and low morale.

- :t is essential that the Roads Department select competent technica'l

personnel as counterparts to the expatriate instructors at an ear'ly

stage of the training Program.

- An effective manpovJer survey is a necessary first stage before a

training program starts.

- i,lechanical maintenance is often critical, and where a central organi-

zation exists, consideration should be given to a decentralized system

giving organizations l'ike Roads 0epartments a separate mechanical

lþ,1, 1"11' 9.-.-"L"!,! Y : I

- llhere it seems appropriate, consideration Shouìd be given to labor-

intensive methods of construction and maintenance to avoid reliance

on equipment.
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2. COUNTRY PROGRAÎ4S

2.1 ZAI RE

Zaire spans the equator, has an area of 2,345,000 square kiloneters and

a popuìation of about 26 milìion. Apart frorn the River zaire, the
second ìargest river in the world by voìume, there are many other navì-
gable rìvers. Ha'lf the country is covered by evergreen :qt,rtcrial forest,
with high temperatures and heavy rainfall.

2.ì.1 Contract

fþs three-year contract with the Roads Department in Zaire was signed

in 1971. It provided for training in the foìlowing categorìes of Road

Maintenance personnel :

Foremen 60

Equipment 0perators and Drivers 320

Mechani cs I 80

Storekeepers 40

TOTAL 600

2.1.? Structure

The organ'ization included an ORT Project Manager and 33 specialists
respons'ible to the Director General of the Roads Department for the
direction of the project, and an ORT Traing coordinator. responsible for
all progra- planning.

Training was carried out through five Training centers and five Train-
ing Production units. The average proportion of time spent on theo-
reticaì work was 15.,, the balance being spent in practicaì on-the-job
training in Training Production Units.

æ
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The staff assigned to the project were:

ORT Specialists 34

Peace Corps Volunteers ì3

Local Personnel 72

2. I .3 Resuì ts

The results of the project are divided into personnel trained and

reconstruction and maintenance, through in practice the training was

mainly achieved through the Training Production Units.

2.1.3.1 Trained Personnel

The totaì perSorrnel trained h,ere as follows:

Engi neers

Foremen

Equiprnent 0perators

Dri vers

38

60 (60)

34r (320)

Mechanical Trades 568 (lB0)

Storekeepers 40 (40)

Counterpart Instructors ?5

l¡li scel I aneous

ToTAL 1,092 (600)

The original contract targets are shown in brackets for comparison.

2.1.3.2 Training Production Units (T.P.U.)

ouring the period from I'larch 1972 to November 1974, three Reconstruc-

tion T.P.U.s and two Regrading T.P.U.s achieved the following resuìts:

Reconstructed - earth roads 575 kn

Grading - earth roads 966 ktr

Maintenance I,958 km

20
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The Training Production Units (T.p.U.) were fuììy-equipped opera-

tional units. At the head of each T.p.U. durìng the contract
period was an ORT civil engineer assisted by an ORT mechanics

superintendent. The T.P.U.s operated with a smaìl nucìeus of
experìenced personneì, the main operating ìabor force of supervisors,
operators, drivers and mechanics being trainees. Ouring their time

with a T.P.U., the trainees, who had recejved basic trainjng in a

Training Center, were under the supervision of exper.ienced instruc-
tors, who would ¡sg¡larìy review their performance. I'lobile class-
rooms were used for revision lectures on basic procedures.

It is not easy to separate costs within such integrated unìts, but
the fol'lowing figures give sorne idea of potentiaì sav.ings:

USS

Gross cost of training
Less: repair and maintenance of roads

Less: repair of equipment

NET COST

Thus, 75% of the training costs were offset by the

work.

4,400,000

2,'100,000

2,300,000

Ugo-qqq
us$ 

l=lll.lll

vaìue of produc!ive

2.1 .3.3 Counterpart Instructors

Twenty-five candidates were chosen

fol I ows:

General Mechanìcs

Diesel Mechanics

Automobi le Electricians
Road Supervisors

from amongst the best trainees as

5

I
5

7

They received technical training in Zaire, followed by intensive instruc-
tor training at the Ceniral ORT Institute in Geneva. tach was tlren

attached to a private company in Europe to gain broader experience. 0n

thejr return, they r.rere assigned to instructor posts in the project.
Al'l of them are today assigned to positions for which they were trained.

41
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2.1,4 0bservations

The observations of the Project Manager in his Final Report included

the fo'l I owi ng:

- Reorganization of the Roads Department during the project changed

the goals and reduced effectiveness.

- The training period for some technical fields was insufficient.

- An insufficient number of trainees were provided with knowledge

of French.

- Retraining of operatives used to obso'lete methods was less effective

than training new, carefully selected candidates.

- Provision of ìocal funds for the proiect was often 'inadequate.

These critical conments sho-u'ld be seen in the context of a traìning

program which achieved nearly double the contract targets, Training Pro-

duction Units handed over to local staff exactìy on schedule, and the

rehabilitation of roads and equipment on a sca'le that offset 75% of the

cost of the training prcgram.

2.1.5 Fol low-up

Following the compìetion of the original ORT project in January 
.l975,

a new project for maìntenance and management of the Road Department's

equi pment started i n 1975 and conti nues at present. Si x Reg'ional I'lai n-

tenance Centers and spare part facilities are being managed. A pilot
road rnaintenance training brigade is also included. Fourteen ORT specialists

are assigned to this project.

2.1.6 Note

The Zaire project has been described in some detail, as it embodies most

of the princìples applied in other countries. The description of other

country programs wilì be briefer.
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2.2 CHAD

Chad is a land-locked country to the south of the Sahara desert, with

an area of 1,300,000 square kilometers and a popuìatìon of four million.
Onìy two rivers flow all the year round, in the south, which has reason-

able rainfall and savannah woodland. From the center to the north is a

transition from dry grassland to pure desert.

2.2.1 Project Description

ORT's cument project in Chad is for the l4inistry of Public Works and

was started in August '1975. Four ORT training specialists are working

out of a training center, created by ORT, 'in N'Djamena in a program which

ainrs at trainin4 aDDrnxi.¡tolr7 150 road maintenance Dersonnel. includino

supervisors, mechanics, and equ'i pmnt operators.

2.2.2 Resul ts

A large amount of training materiaì has been prepared and 75% of the

training targets have currentìy been achieved.

2.2.3 Future

A þlechanical Construction Unit has been in operation since November 1976"

It has the folìowing equipment:

I Bul ldozer

I l.Jheeled Front-end Loader

2 Pneumatic-tired Rollers

2 Graders

4 5 m3 Trucks

2 ltater Tank Trucks (9,000 lìters)

This Unit has reconstructed 83 km of road from Bongor to Guelengdeng

and a 2 km airstrip at Bongor.

Discussions are unden¡ay for extension and expansion of the project to
include a ìarger training center and two further Training Production

Units for reconstruction of a number of main roads.

Compendium 14 Text 2
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2.3 TANZANIA

Tanzania is on the tast Coast of Africa, just south of the equator, with

an area of 945,000 square ki'lometers and a population of l5 mìllion. It
contains the highest point in Africa, Mount Kilimanjaro (5,950 m) and the

lowest, the floor of Lake Tanganyika (358 m below sea ìevel). The country

has adequate but irreguìar rainfaì.l, with no real extremes

2.3.1 Project Description

The project is designed to support and strengthen the road maintenance

organization of the I'linistry of tlorks, Tanzania, and is financed by the

lJorld Bank. It invoìves road reconstruction and the maintenance of all
roads in sorrthern Tanzania, as'..rell as the trainíng of a substantial

nt¡mber of Tanzanian staff. The road sustem includes many milometers of
bitumen-surfaced main roads as well as a network of gravei roads. The

actual construction and equ'ipment for maintenance are finañced d'irectly
by the I'lorld Bank.

The three-year contract started

responsible for supervìsing and

counterparts.

in December 1976, and the ORT staff are

directing the work with their Tanzanian

The ORT technical assistance team is composed

a) Maintenance Manager

b) Road Maintenance tng'ineers

c) I'lorkshop Managers

d) Spare Parts Specialist
e) Training Coordinator

f) Instructors (Roads, llechanical,
Equipment Operator)

g) Premix Superintendent

h) Quarry Superintendent

TOTAL

of the

I

6

5

I

ì

5

fol I owi ng:

(Project Leader)
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2 .3 .2 Res ul ts

Road maintenance for the huge area.of southern Tanzania is a major

task. The first six monthx of the Highway Maintenance Project have been

devoted to:

- cor¡nissioning earthmoving plant which had been delivered and not

used;

- preparing a major purchase of spare parts for new and existing
pl ant;

- setting up courses and equipping the training school at Morogoro;

- . revising. the existing road maintenance structure and establishing

a team of Tanzanian counterparts;

starting the major reconstruction of failed sections of the Tan-Zam

Hi ghway.

2.3.3. Future

The second phase of the project to cover the northern half of the

country is at present under actJve consideration.

¿f5
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2.4 N¡GERIA

l{igeria has an area of 924,000 square kiìometers and a population of more

than 50 million, the largest in Africa. It has high temperatures and

rainfall varying from very high at the coast to moderate in the north.

2.4.1 Project Oescription

The oRT training project is part of a very much larger Road l4aintenance

management contract between the Nigerian Federal Government . ORT has

a staff of seven in Nigeria, including a Training Coordinator and speciaìists

in road maintenance, equipment operation and rechanics.

2.4.2 Results

Training centers are established in Lagos and Benin, and conside:.ab'le

quantities of training aids have been produced. At Benin, approximateì.r
15 to 20 roads overseers,20 equipnent operators, ì5 mechanics and 20

storekeepers are being trained. The training center has jts own equipmert

with which roads in the vicinity are maintained.

2.4.3 Future

The training centers are now well-established and trainees are available
so that training is expected to get into full swing in the next few

months.

A new center will be created by ORT, in collaboration with peugeot, for

the training of plant personnel in automobile assembly. This center

wÍl1 provide training to 120 persons per month.
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3. PROJECT DTSIGN AND I¡IPLEI4TNTATION

upon identification of a need for training by the Ministry of l.Jorks and

its Roads Department, often the next step is to obtain financial support
from a donor agency. At this stage,ORT may be invited to discuss ouiline
Terms of Reference, and a contract may be entered into for a study Mission
to cárry out a survey of manpower needs in the Roads Department concerned.
The Study Mission usually includes a specia'list in training organizations,
transfer of knowledge and program scheduìing, and another speciaìist in
road maintenance training. The Þlission will normally spend four or five
weeks on the survey in-country and five or six weeks in Geneva writing the
report in consultation with ORT's headquarters team.

This ihapter outlines the procedures from Survey to Êva'luation.

?1 PROJICT DESIGN

The Survey carried out by

quent Project Design. It
Survey Team c'learìy agree

the Study l.lission will be the basis for the subse-

is essential that the Ministry of l.torks and the ORT

upon the Terms of Reference of the Study.

3.1..l Field Survey Implementation

3..|.1.ì Educationaì and.Training Institutions

The Study Team will attempt to determine for alì relevant educational
and training institutions:

- administrative structure
- technical fields covered

, ::riïii:i:ï.ilrl;i:;i:'ili^filh 
".,.,....to the job market.
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3.1.1.2 Manpower

An inventory is compiled of the productive manpower available to the

Roads Department for each of the following divisions:

bYrever: 

. ;iil,lliilì;;::..,,,'

*' 
t :l::llìï'T:i:,1'o 

manaeement

- suPerintendents
- foremen
- operators and drivers
- mechanics
- stores and clerical

Also, manpower potential in the same field will be deterr,rined from:

- traditional or technical schools ) with indication cf number

- other training institutions ) and levels of students

3.1.1.3 Organizational Data

The following areas will be covered:

- General organization (organizational chart and job descriptt'ons)

- Complete inventory of equipment and machinery used for production

and maintenance purposes:

- numbers, capac'i ty, spec'i fication
- â9€, and if useful, history

- lnvestment plans for future equipment

- Training facilities and teaching resources existing at present:
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- number of centers and schools

: i:TlTi,;l"lI;iiiii:;;',1.1',.:,ï:;::.'

3..l.2 Analysjs of the Data Gathered

After compìetion of the fieìd visit, the study Team returns to ORT's

Geneva headquarters where it reviews the data with senior office staff.
The synthesìs of these findings constitutes the Preljminary Report

which is sent to the Government and often to the international organi-
zation participating in the funding of the project.

3.? THE SURVEY REPORT

The Survey Report is usuaììy divided into five majn sections:

I ) Recommendations
2) Concl usions
3) Findings
4) Proposals
5) Annexes

3.2.1 Recommendations

A summary listing of skilled manpower needs of the Roads Department,

divided by categories and levels, is highìighted in this section.
Recommendations focus on the design and object.ives of the training
program, and include reference to:

- Policy i) upgrading existing training facilities
and/or creating new ones

ii) orientation of training program to practical
(on-the-job) or institutjonal (long-term)
training, or both

- Strategy ii i ) priority determinations

îv) long-term objectives and program

¿t9
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- Tactics v) short-term obiectives to be achieved

vi) intensive programs - specially designed effort
in the briefest time to produce ìrmediate
results in a particular skill sector.

3.2.2 Conclusions

The Conclusions identify the gap between the manpower ski'llscurrently

avai'lable and those necessary for:

- satisfactory current oPeration
- replacement of departing staff
- expected expans'ion of activitjes.

This information is 'illustrated by charts, i.e.:

Needed - Available = To be recruited and trained
or retrained

Here, two situations might prevail:

a) The manpower available is 'in itself ìnsufficient. In this case,

a doubìe-action program is needed: retraining and upgrading of
existing personnel, and, at the same time, recruíting and train'ing

new people.

b) The existing manpower is available in sufficient numbers, but there

is a gap in skiìl leveìs. Herè the program will be devoted entirely
to upgrading the general leveì of available personnel to narrow the

9ap.

3.2.3. Findings

This section begins with a surrmary including:

a) Overview of present national Roads policy and its relationship

to skilled manpower needs.
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b) Ànalysis of present'ly avaiìabìe skiìled manpower.

c) 0verview of avai'lable and needed trainìng facilities.

The Findings include appropriate organizationaì charts, job descrìptìons

and categorjes of skiìls, a description of the Roads Departnent's past

perfcrmance, and future expans'ion plans and recruitmeni poììcies. Inforrna-

tion related to equipment available and ordered is aìso incìuded in this
section.

3.2.4 Proposal s

This part of the Report is directed toward the training program and in-
cludes an estimate of what is needed to carry out the program. This

wìll include boih expatriate and locaì staff, equipment, educational aids

and nethodoìogy. Also covered are the time frame of the training program

and a rough budget estimate. This data is presented in the form of an

0peraiions Plan vrhich covers the Conc'lusions and Reconmendations of the

Prel imi nary Report.

3.3 FIiiAL PRCSRAMI4ING RTPORT

The Prel'iminary Report is submitted to the interested parties and consulta-

tions wìth them will determine the finaì shape of the project, the basic
objectives it is to achieve, and the budget within which it must be carried
out.

l.lith the assistance of the technical and professional staff of ORT's Geneva

Head Office, the Study Mission wiìì produce the Final Programming Report,

which provides the details of project'implementation in relation to objec-

tives desired within the allocated time frame and budget.

Each Programrning Report contains, in addition to the five ma'in parts of the

Preliminary Report, a more detailed Plan of 0perations. This is integral to
the Terms of Reference of the service contract between ORT and the Hiñistry
of 'ilorks. it cons'ists of four principal divisions:
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Project objectives

Timetable of act'ivities and Methodology

Staff, Equipment, Training Aids and Logistics

Budget.

3.3.1 Project Objectives

The Reconrnendations of the Preljminary Report, as modified by the dis-

cussions with the interested parties, constitute the project's objectìves.

The elements of each step, j.e., trainjng, retraining and/or upgrad'ing'

the number of courses and participants, use of audio-visual and other

teach'ing aids is detaiìed in this section.

A top priority is the setting up of a Central Train'ing Unit and the train-
ing of local instructors who will staff thìs Unit. These local instructors

will work side-by-side with ORT trainers and acquire know-how and experìence

for the prupose of prgressively taking over all administrative and program

respons i bi I i ti es .

3.3.2 Timetable of Activities

The schedule for each different and successive step ìs arranged ìn tables

show'ing the development of the compìete program and how each step meets a

specific purpose and leads to a following step.

3.3.3 Logistics

The logistics needed for the execution of the project, classrooms, equip-

ment, local personneì, etc. are indicated on the timetables and are budgeted

separately. The support to be provided by the Geneva main office, incìuding

training aids, audio-visual equipment, etc., is also indicated.

A financìal estimate is made of the 'logistic support costs of the project

and is divided into investment expenditure and operating expenses.-
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3.3.4 Budget

The Plan of Operations showing the number of ORT speciaìists needed in
the fieìd and the Timetable indicating the dates of their arrival and

length of service provide the basis for computing the man/month cost
table for ORT personnel. Added to this cost are the charges for Geneva

head office backstopping, internation,rl travel, consuìtant fees, and

other expenses incurred at the Geneva end of the operation.

3.4 PROJTCT IMPLEMENTATION

The Programming Report is submitted to the interested parties and, when

approved, it provides the basis on which a contract is signed between ORT

and the Roads Department or t4ínistry of tlorks.

The Contract includes the obligations of the Ministry, such as:

- assuring that a sufficient number of trainees will be available at
the skilì 'level previously determined;

- prov'iding ORT spec'iaìists with the status and means to ensure their
most effect'ive service;

- providing buiìdings, classrooms, training center, vehicles, equipment,

etc., as detailed in the logistics tables;

- completing steps a), b) and c) within the time frame outlined in the
calendar chart;

- making all local currency funds available to the project on the dates

requi red.

During this Intermediate Phase, preliminary activities are carried out by

the Geneva office, i.e.:
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- recruitment of the ORT specialists;
- choice of project leaders;

- refining training program curricula, detailing facilities required.

Inmediately following Contract approval by alt partìes, implementation

proceeds as follows:

3.4.1 At ORT Hea{glarlers

- C.V.s of candidates for ORT specialists and project leaders are
sent to all interested partìes;

- Orientation seminars are carried out for the approved specialists
and trainers;

- Instructions and directives are given to the project leaders;

- ORT team members are sent to the field according to the timetable.

3.4.2 In the Country where the. Project is Carried Out

- Arrival and installation of ORT staff;

- Distribution of tasks among project leaders.

3.4.2.1 Project Manager and Training Coordinator

- Contacts with the Ministry;

- Selection of trainees and counterparts.

3.4.2.2 Administration

- Checking of buildings and housing designated for ORT occupancy.

- Procurement of equipment/material;

- Seìecting local personnel for assignment to the project.
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3.4.2.3 Training Studies Specialist

- Preparation of program studies;

- Final programming of first steps.

3.4.2.4 ORT Training Specialists

- The Training Coordinator supervises the trainìng speciaì ists;

- Each speciaìist reviews his part of the training program;

- The specialists also participate in the selection of trainees
and locaì instructor training.

3.4.2.5 Preliminary Steps before Training Courses Begin

- Seminar for upgrading of local trainers;

- Final checking by the project Manager and his staff of:

cl as s rooms
training equipment
courses and technical documentation
results of tests made for trainee selection

3.4.3 Start-up of Colrses

The training program begins.

3.4.4 0ther Procedures during Implementation

3.4.4..l At Geneva Central Office

Losistic support: 
ilffi:;i:iT"i':,.:r:llì;l"il,

Technical Support: - inspection trips;
- advice on methods and objectives;
- evaluation of results, amendment

of objectives and/or methods.
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3.4.4.2 In tlfe CountrY Where the P

- Revising the quarterly and yearly work schedules in considera-

tion of progress made and new findings. Particular a:tention

is given by the Project l{anager to the progress achieved in

staffing with fully-trained local personnel.

Quarterly reports are submitted with the following main features:

Achievements and how they compare with planned objectives:

number of people trained
skills, sectors and professions involved
number of man/months spent in relation to scheCule'

lJork schedule for the last quarter and for the nexi quarter

and how they fit into the Tjmetable Chart.

Tl'e conc'!usicns cf the Repcr"t,:'rill coment on any gap be-

tween results and objectives. It will include sugçestions

as to how such gaps can be corrected and what irnprcvêment

can be introduced into proiect implementation-

3.4.4.3 On-the-job Training

Itith the agreement of the Roads Department, oRT specialists can

contribute to the ìntegration of trainees into a normal work situa-

tion by organizing pilot crews made up of trainees, or by restruc-

turing production units to include trainees.

The impact os such trainee

fully anaìyzed, since such

most ìmportant criteria to

Training Program.

participation is monitored and c¿re-

experience will constitute one of the

be used in the finaì evaluation of the
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3.4.5 Fhasing Out

There are four criteria which determine when assistance should be

s topped:

- A permanent training structure has been created.

- ftq!ning nrethodology has been devised, appììed and proved
effi ci ent.

- Project's first objectives have been achieved.

- Counterpart trainers have been prepared and .integrated into
the permanent structure.

The Project Manager wiìl be constantìy conscious or tne above and,

with the help of his staff, will endeavor to create this situation
during the project's ìife span.
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3.5 EVALUATION

Evaluation constitutes a permanent and continuous element in all train-

ing projects. Progress indicators are built into all phases and steps

of. the program so that the Proiect Manager can reguìarly assess indivi-

dual unit and overalì performance. Expected outputs are cìearly defined

so as to make the appraisal realistic.

During the course of the Project, interna'l evaìuation of individual

trainee progress is carried out on a weekly basis. Furthermore, ProSress

Reports for each trainee are established quarterly to record his class

attendance and quaìity of partic'ipation. prop-out cases are examineC

carefully. Work performance of graduate trainees is appraised "on-tne-job"

to determine changes in their approach to maintenance and production-

Evaluation of the Project's achievement is contained in the Final Re:ort.

Thìs appears in the form of a comparison between the indicated achievement

and the project's original objectives -- quantitatively and qualitatively.

In addition to trainee evaluation, the process of establishing or strength-

ening a Training Structure with a staff of professionally capable 1o:aì

managers and trainers must aìso be evaluated. Spec'ial emphasis in this

regard is placed on assessing institutional results such as:

- whether the local institution is less dependent on expatriate

staffl

- how soon local staff will filì all key posts.

External evaluation should occur on an annuaì basis for the first three

years after completion of individuaì training cyc'les. It is obvious that
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the evaìuation procedures can be

of the host country. l.lhiìe the

I'lanager i s expec ted to i ntroduce

Department which it can continue

team.

carried out onìy wjth the assistance

Iraining Program is stiìl on, the project

a reporting procedure for the Roads

to use after the departure of the ORT

Anotner vitaì aspect of externaì evaluation is that of aporaising the
Project's impact on ìocaì conditions. Questions that must be answered

are:

To what degree has

oy the Project?

Have trainees been

trained for?

the shortage of skilled manpower been met

employed in the profession lhey nave been

Has the Project benefic'iary solved some of its product.ion prob-
lems and achieved an improved distribution and use of its
manpower as a result of the Tra.injng program?

The ORT team maintains its responsibiìity to assist the Ministry and the
Roads Department to ansì,ler these questions. The answers determine the
justification of the Training program, especially with regard to its con-
tinuation andlor nrodification.
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4. OBSIRVATIONS A:ID RECOMMINDATIONS

The demand for supervisors and for manpower in the ìndependent countries

of Africa is far greater than the capacìty Of government cr private train-

ing instìtutions. l,lowhere is this nore evident that in the field of Road

Maintenance. Experience throughout Africa shows that, given the necessary

finance, it is comparatively easy to get new roads built using international

consultants for design and international contractors for construction. How-

ever, few African countries have been able to obtain effective maintenance

of the roads once constructed.

The reasons for this are various. The countries have been ìndependent for

less than 20 years. During the first part of that period, the enphasis was

on the bui'lding of an infrastructure, includìng a road system. Loans for

such construction were readily available from the industrial natjons, especi-

ally as the construction involved the use of outside contractors or equipnrent

bought from the industrial countries. Initially, little maintenance 1ras

carried Out, but the surfaces began to wear as traffic was increas'ing sub-

stantially. In some African countries, rraffìc growth rates of 10Íá per

annum are still found. Ten years ago, many African countries and the donor

agencies realized that the investnent in roads was quite literally disappear-

i ng.

Unfortunately, maintenance organizations in many countries had oeen neglected

in the understandable haste to develop and build. Furthermore, du¡ing the

colonial era, Africans v{ere generaìly not allowed to get beyond certain

levels, such as junior Supervisor, asSiStant mechanic Or "Spanner-boy". Thus,

when many turopeans left the countries after independence, a large gap t{as

left. The massive training effort of the last few years has been an effort

to close the gap and provìde the necessary skilled manpower for Road Mainten-

ance activities. This has been accompanied by an essential investment of

money and interest in the subject of Road Maintenance.
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It should be emphasized that the battle is far from won. ORT's experience
in a variety of African countries has reveaìed this fact quite clearty. It
has also revealed that trained and experienced manpower is the major bottle-
neck.

4.t

As a resu'lt of ORT's experience, and from a

international and local resources used most

observations and suggestions are made.

TRAINING AND MANÂGEMINT

concern to see the avaiìable
effectiveìy, the following

4.2

Trained and skil'led workers can only be effective in an organization
which is welì enough managed to use their skiìls effectiveìy. senior
engineers need to think carefu'lìy about how the newly-tra.ined workers

will be used, where they wiìl be used, what advantage can be taken of
extra skil'ls. Provision nust be made for equipment, tools and work-
shops. The organization itself may need to be examined and, if neces-
sary' adjusted to take advantage of what trainirrg cân do -- and adjusied
for what training cannot do.

Managers of Roads Departments should be closely involved in designing
the Job specifications of the senior posts for which training is required,
as they wiì1 largely define the detailed training syllabuses.

TRAINING OF SENIOR STAFF

Often long-established senior staff are neglected when training is con-
sidered. It is useless to introduce new methods to mechanics if their
foremen have not heard of them. In fact, any training program shouìd

start with the most senior management and supervisory staff and work

from that leveì through the system.

6î
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4.3 TRAINING AND JOBS

Training is a process whereby workers are given skills or thejr ski'lls

are improved in order to equip them for a particular job. Traìning is

not education. l,le should not teach Newton's Laws to a mechanic unless

they can be shown to help him in his iob. There is a limit to what can

be achieved by training. No short training \:ourse given to an adult is

likety to alter his personaìity or character. Th'is emphasizes the poìnt

that selection must be carefulìy carried out, especially for staff who

are destined for supervisory jobs. Furthermore, trainees shou]d be

clearly informed of the scope of their training and its targets in rela-

tion to the individual and the organization.

4.4 TRAINEES

If training is to be effective, not only must the program be well designed

and expertly run, but the trainees must be carefully selected. Before

training starts, clea: decisions must be made on the extent to which re-

train'ing of existing staff can be effective and how far it can be taken.

In the interests of staff morale, retraining shouìd be given first priorìty.

Hgwever, in many cases, recruitment of new staff is neçessary. The oppor-

tunity should be taken to specify as prec'iseìy as.possible the qual'ities

required in the trainees and selection shouìd be as obiectjve as poss'ibìe.

Trainees should be selected wholly on merit or the whole program can be

adverse'ly affected.

The program formulation should focus on training according to the job

requirenents. Nothing is more demoralizing than to be trained to a hit¡h
level and to find no st¡ìtable post available. even though the work required
of the trained person may be demanding, Exampìes exist of this happening
to trained university graduates. as well as many at a lower level.
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4.5 I'IA:.POt'JER SURVEY

Before any training progran is undertaken, it is essentiaì that some

kirri of study ìs carried out v¡hìch reìates the needs of the Roads

Department to its current and future work ìoad. Chapter 3 of this
paper describes ORT's procedure in this area and it ìs a mistake to
think that this stage can be ignored or not taken seriously r,rithout

adverseìy affectìng tne program.

Roads Departments and other could help themselves in this respect.if
department and section heads were required to keep accurate records of
their manpower and to reguìarly assess their needs in relation to work

I oad.

If a trajning organization such as ORT is to be used, it is obviously
a great advantage to have that organization'involved in the survey stage

tc ::'::u:': e:rly agreement on the existing manpower potential

4.6 I4ICIJANI CAL MAINTINANCE

very often the training of mechanics to majntain and repair Roads Main-

tenance equipment is a critica] part of a ccmprehensive tra'ining program.

It will be noted that in 0RT's Zaire program, the biggest increase ín
traíning was for mechanics. The repair and maintenance of very expensive

and increasingly expensive equipment is plac'ing a great burden on nearìy
all l4inistries of Works.

At least two conclusions may be drawn whìch are not strictly related to
training. One is that, where possib'le,the use of equipment should be

avoided and labor-intensive methods expìored. This is obviously not
practical in the case of heavily trafficked main roads, but for access

and feeder roads, it should be carefully examined.

6:l
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It is also observed that many countries stiìì have a singìe central
governnent agency for vehicle and equipr:lent maintenance and repair.
I'lith the vast growth of vehicle usage, this is probably not practical
añd creates an organization too big and unwieldy for the countries to
manage. It would in many cases be more useful for major users to
have their own organization and for the central workshop to service
those I'linistries too small to be self-contained.

4.7 TRAINING MTTHODOLOGY

There are two distinct methodolog'ies based either on a large fixed
Training Center or on mobile Trainirrg Producii::'.':;t:

The staff Training Department in Kenya studied by ORT for the Swedish

International Development Authority and the l,lorld Bank in .l975, is a

good example of the fixed Training Center concept. It operates in a

country which is fairly centralized, w'ith a good transport system.

For the new Rural Access Road Program in Kenya, Training productìon

Uni ts a,': 'i ¡i use .

The ORT progrôm in Zaire, described in Chapter 3 of this paper, was

probably the largest program in Africa using Train'ing production units.
This system was developed very successfully in a vast country having
considerable transport probìems.

The majority of programs will have a combination of Training centers and

Training Production units. Apart from the practical advantages of
carrying out training in realistic on-the-job conditions, the major

advantage of production which offsets the high cost of training should
be noted.

Compendium 14 Text 2



Compendium 14 Text 2

-30-

4.8 COJNTERPARTS

It shouìd be the objective of any externally staffed training program

to create a team of local instructors who are competent to continue
the program at the end of the contract period. This means that the
Roads Department has to be prepared to select some of its best staff
to becone counterparts to the expatriate instructors. Ideally, those
chosen should also be given some incentive, such as a higher grade.

unless good counterparts are provided earìy in the training program,

there will be little ihance of the expatriate team leaving behind a

tvorkì ng uni t.

65



Project Co rrespon dent M oussa Tam badou,
Diiecteur des Travaux Publics, Ministère de
I' Eq u ipemen t, Sen ega l.

66



Compendium 14 Text 3

Michîgon Seminor
lvlonogement Seminor

1978

pRrNcrpAL FTNDTNGS oF TRATNTNc REsEAncul/

by

Kermit L. Bergstrolh

INTRODLCTION

Hoving completed thirty yeors of troining efforts in the highwoy fieldr.ir is time to
su¡nmor¡ze whot we hove leorned. Troining being on unusuolly difficult pursuit, it cleorly
is time to single ouf fociors crifícol to succes: in the oreo.

This discussion is limited lo troining lorge, decentrolized employee forces. Troin-
ing relotively few employees, porticulorly when they ore locofed in one building or con
quickly be ossembled in one tocolion, presenh very íew problems. Troining sererol hun-
dred or thousonds of employees scotiered over lorge geogrophicol oreos is onother motter-
ond is the topic oddressed here.

t-
I

I

t_

¡'ãil *;;;;* ;;;;il;inl,n"
permission of Bergstralh Associates, Inc.

-l

t/
This poper wos prepored for presentotion to the Vlllth World Mceting of the lnter-
notionol Rood Federotïon her. in ìokyo in_october l9zz. lf refers L-r,;g;.,*"/-
ogencies.only-the Tokyo Mt -'in.c being for highwoy off iciols only. Th! co.'ceox
presented.opply.to tronsportotion cieporf;:rents in the United Stot.rt, frlfy "i tn"y-
do to highwoy deporiments in other counrries.
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Troiníng, Not Educotion

This discussion is limited in onother woy os well-to troining os distinguished from

educotion. As indicoted in Figure l, we ore concerned here with completing highwoy

operotions sotisfoctorily-potching ospholt, cleoning ditches, operoting moforgroders,

luning engines, testing soils, preporing construction plons, supervising construction con-

troc.tors, monoging construclion ond moinlenonce operotions. Certoin employees olso

hove educotìon needs, mony of whiclr ore criticol to highwoy operotions, but tlrey must

be deolt with onother time.

Figure'I

. TR,AINING AND EDUCATION

It is necessory to differentiote between troinïng ond educolion.

Troining:

I . is restricted to rvork methods, workmonship requirements, moteriols mixes,
crew sizes, equipmenl complemenls, sofety proctices ond similor subiects
ottributoble to one employer;

2. covers the subiect motter in full detoil-with no historicol or theoreticol
references; ond

3. must result in sotisfoctoqy performonce on specìf ic work ossignments.

Educotion:

4. covers histories, theories, principles,- key individuols involved in the post,
opposing viewpoinls over lhe yeors, key stoges ìn the development proc-
esses, ond dotes; ond

5. prepores indivîduols, in pre-troining woys, for employment with ony of
severol potentiol employers.

-¿-
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TWO WAYS TO TRAIN LARGE FORCES

The moin troining opprooclres oilempted over lhe yeors ore listed in Figure 2. Only

two of them-troin the supervisors fírst ond let Ìhem troin their employees, ond troin the

employees directly, using speciol inslructors-hove potentiol for consistent success. Ño

olher options reolly exist.

Figure 2

MAIN APPROACHES TAKEN TO TRAINING LARGE FORCES

Severol opprooches lrove been ottempled in troining lorge numbers of employees.

Oirly the lost two below ore workoble options.

l. Provide for on-the-iob troining;

2. Send employees to odult educotion closses or vocqtionol schools;

3. Hove employees troin fhemselves;

4. Trqin the superuisors first, ond hove them troin their employees; ond

5. Troin the employees directly, tlrrough speciol instrucfors.

On-the-Job Troíning Approoch

The on-the-iob troining opprooch is listed becouse îhe term is used so often. lt
meons different things to different people-ronging from lefting eoch employee troin him-

self, providing monuols ond olher instructions os oicjs to self-troining, hoving one em-

ployee troin onother, ond hoving supervisors cjo the troining. lt olso meons leorning-by-

doing, which is fundomentol to oll successful troining. Yet, if lorge numbers of employ-

ees ore to perform cerloin tosks in essentiolly identicol *cys, the leorn-by-doing concept

must be preceded by some type of formol troining. And the formol lroining must be pro-
vided by rcAulor supervisors or speciol instructors.

-3-
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Adult Educotion,Approoch

The odult educolion opprooch is listed in Figure 2only becouse it hos so frequently

been tried os o troining technique. lt belongs in the educotion colegory, ond vrorks very

well os on educotionol opprooch. lt hos been on obiect foilure in meeting troining needs

for reosons thot will become cleor os this popel moves olong. The moin reoson, however,

is thot educolors ore noi prepored to teoch work methods, workmonship requirements,

crew sizes ond other motters otfributoble lo ony single employer.

Employee Self-Troining Approoch

The self-troining opprooch tokes two moin forms: observe ond copy, ond plo-
grommed instruction.

The observe-ond-copy technique certoinly is the most widespreod of them oll. lt
results in excellent troining whenever lhe troinee is copying ci moster, porticulorly when

the moster olso octs os o cooch. On the other end of tlre scole, it resulls in counterpro-

ductive troining whenever work methods being copied should be reploced or significontly
improved. The prevoiling resulf, of course, is so morry voriotions in performonce os to

represent no troining ot oll.

Progrommed instruclion (olso colled "self-study" or "self-instruction" courses) hos

greotly odvonced the self -troining technique. Work methods, workmonship requirements

ond reloted subiect motter ore set lorth in speciolly prepored tloining texts or oudio-
visuol courses. The bosic ideo is to moke high-quolity, fully consistenl troining ovoil-
oble to onyone interested in completing it. And the technigue lros mony highly oftroc-

tive feotures, such os: self-pocing-letting eoch employee go os ropidly os he con

through eoch segment of the troining, or os slowly os necessory; self-scheduling-per-
mitting eocl'r employee to toke troining wlrenever time permits, ond lo toke up regulor

work ossignments whenever necessory; ond on-sile tloining-permitting eoclr enrployee

to be troined ot or neor the iob locotion.

Thot progrommed instruction v¿orks hos been rlocumented mony iimes, witlr relotive-
ly smoll, highly molivoted groups. But, ihe opprooch hos beerr lorgely unsuccessful v¡ith
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lorge, decentrolized forces of moinlcnonce, corrstruction inspection, ond moferiols quol-
ity control forces. The lechniquc rorely works by itself. Supervisors or speciol instruc-
tors must be ocfive in the tolol process: ossign tlre troining in segmenls, supervise the

"workr " discuss significont poinls, ond provide proclice sessions. ln short, progrommed

courses ore highly effective with lorge forces-when used os port oF the troin-supervisors-
first or the use-speciol-instructols opprooch.

Tro in -Superv isors-F irst Approoch

One person con troin onother only ofter leorning how to do the wo¡k os it should

be done. Lorge numbers of supervisors, working ot it seporotely in numerous locotions,

con obtoin reosonobly uniform tloining results only if the moteriols they use o¡'e pre-
pockoged. And lorge numbers of supervisors will, on the overoge, moke o relotively
poor instructor force-unless the troining moieriols ore complete ond eosy to use.

EighI troining techniques thot permit courses to be prepockoged för operoting su-
pervisors ore idenlified irr Figure 3. While the descriptions ore brief, toke speciol note

of three fhings: (l) Work methods ond workmonship requirements ore slrown through vor-
ious series of diogroms, skelches ond photoglophs; (2) The point of eoch diogrom, sketch

ond photogroph is exploined directly to the employee-by woy of o cossette tope or

printed porogroph; ond (3) The troining consists of seeing, heoring ond doing. Since

people leorn besl by doing-the underlying principle of on-the-iob-troining-oll tech-
niques must include demonstrotions ond proctice sessions.

Supervisors ore troined to use the pockoges of troining moteriols properly. Troining
in the work methods ond other fopics covered is on integrol port of tlre instruction.

Troin-Employees-Direc tly Approoch

Mointenonce superinlendenls rorely con lroin
gordless of prepockoging. They connot lhemselves,

precluding essentio I demonstrotions.

their own eguipment operotors r.e-

os o rul-, operote the equipment,

-5-
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t.

Figure 3

TRAINING TECHNIQUES THAT PERMIT PACKAGING OF

COURSES FOR 5UPERVISORS

Woll diogroms-lorge skefches identifying lubricotion points on equipment ond
füEiËãnts-Tõ6e used, or steps to be followcd in servicing bofteries. Supple-
mented by discussion outlines or discussions on oudio lopes.

Flip choris-series of sketches depicting simple work methods ond workmonship re-
õu-ilõmen'E, usuolly with corresponding discussions lecorded on cosselte topes.

2.

3. Slide-tope sets-color pfiotogrop-lrs, on 35mm
ín proper sequences; difficult points depicted
eoch slide recorded on o cossette tope.

sliCes, depicting work methods steps
in simple groplrics; o discussion of

4.

5.

6.

7.

B.

Filrnstrips-color photogrophs of work methods ond workmonship ogoirr, but lorger
ñúñ'EõFIor greoter clority. Vorioble speeds of presentotion, from still shots io
motion. Corresponding discussions recorded orr synchronized cossette tapes.

Plroto¡1roph monuols-color pictures ond sketclres of work methods properly se-
guõceï-¡nrn- morìuoE. A discussion porogroph to occompony eoch plrotogroph ond
sketch.

Demonstrotions-sesiions during which supervisors show employees how the work is
io Eã?one¡sìng octuol moteriols, tools, equipment ond reports. Troi,rees por-
ticipote os necessory. Supervisors ore given detoiled insiluction monuols.

Proctice sessions-employees do tlre work os shorun, discusscd ond dcmonstrotcd.
Wõ?E6]õEs dc p,ovidc-d for written excrciscs. Molcriols, tools crrd equipnrent
gre provicied for monuol proctice.

Discussions-questíon-orrd-onswer sessions with the supervisors leoding the discus-
iìõñîl-Ãf-woys preceded by one or more of the presento!ions obove. Superviscrs
ore given discussion guides.

Since inslruclors must be oble lo do the work involved, speciol instruciors musf be

substituted for regulor supervisors. The instructors need only to bc very good ot llre work

methods or monooement syslems they ore going to teoclr. They con be tought how io
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instruct others. Dislrict inotorgroder operotors, crone operotols, quolity conlrol lechrri-

cion¡ ond comporoble speciolists meet the needs.

Troining pockoges used lo support speciol instruclors ore much ll¡e some os those

prepored for regulor supervisors-díogroms, slídes, f ilmstrips, cossetle topes, monuols

ond models.

ORGANIZING THE TRAlNING FUNCTION

The three moin porfs of troining ore work methods ond monogemerrt.sysiems devel-
oPment, course desïgn ond production, ond implementotion. The principol orgonizotion-
ol questions hove to do with who should do whot.

Methods ond Systems Development

Operoting oFficiols ore occountoble for completing work loods within given time
fromes ond opproved budgets. Being occountoble in thot woy, they must conirol the work
methods, quoliry stonciords ond monogement systems (vrork lood meosures, c¡.e..¿ sîzes,
equipment complemenls, productivífy rotes, work schedules, informotion systems, cnd so

on).

lf we were discussing educotion rolher thon troining, tlre teochers would be respon-

sible for developing topics cnd exercises from texlbooks, reseorch popers ond lreotises.
Since troining r.'ust be specific-covering eoch lrighwoy ogcncy's methods ond systens in
complete detoil-textbooks ond reseorch popers ore of no volue to troining speciolists.
Only opproved rvork metlroCs ond monogeme¡t systems ore useful .

From on orgonizotionol slondpoint, then, operoting officiols must develop, tesl

ond opprove work methods ond monogement systems thot troining speciolists will cover in
their courses.

-7 -
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Course Design ond Production

From fhe stondpoint of operoting officiols, full control over the moior tools u¡ed in

corrying out work loods should include control over course design ond ploduciion. lF eoch

division chief ond district errgirreer (see Figure 4 on the next poge) hod o stofl of trcining

production speciolisls, then pliorities, ploduction scl¡edules ond subiect motter coveroge

would olwoys be consistent with division needs.

Plocing o stoft ol troining speciolists in eoch moior division ond district woulC

couse problems in supervision. Course ond curricuium designs ore complex octivities, os

is cour:se production. Troining speciolists ore scorce, ond their development tokes yeors

of guidonce ond experience. Plocing o smoll stoff of such speciolists in eoch divisicn,

let olone eoch district, would meon supervision by individuols hoving limitecj troining

copobilities. lt seems best to estoblish one tloining unit for the higlrwoy ogency oso

whole, thereby permitting o senior troining speciolisl to supervise the group.

Creoting one lroining unit for tlre ogency solves onother problem-course dupiico-

tion ond overlop. Mony courses ore useful in troinir-rg for design, consiruction orrd r¡oin-

tenonce employees. lf eoch division hod its own sloff, some type of coordinciion seiup

would be required fo prevent duplicotions of effort.

Figure 4 indicotes thot the troining unit should be ploced in the Division of ACmin-

istrotion. Such urrits hove been successful os ports of plonning divisions, reseolch Civi-

sions, ond moteriols quolity control functions. The governing considerotion is control of

priorities; if one unit is to produce courses for design, construction, mointenonce or:C

equipmenl divisions, it should be independent from those divisions. The division he¡ds

con serye os o steering committee to hommer out policies, priorities ond other motte¡s of

mutuol concern.

Finolly, the troining unit is best retoined in the highwoy ogency-os distinct irom

being ossigned to some other ogency in the governnrent lrierorchy suclr os Cenlrol Pe;son-

nel or Centrol Adrninisfrotion. The Chief Execulive of tfrc Highwoy Dcportmenl is oc-

countoble for oll work loods in the Deportment. lf control over t'cr'ning is lost to the De-

porlmenl, so is control over priolities ond oll other ospech of it. lf control is reloir:ed,

-8-
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ryP¡CAL ORGANIZATION CI.IART
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Dc¡ruly Chicf
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the Chiet Execulive con odd monpower,

troining specif icotions.

set priori ties orrd delivery dolcs, ond enfolce

Troinino lmolementotion

Troditionolly, troining speciolists hov.e conducted their own lroining courses. They

like to înstruct, ond they find it difficult to believe others con inslruct os wefl os they

con.

The division of resporrsibilities shown in Figure 5 indìcotes thot operoting officíols

should implemenf their own troining progroms. This is in keeping with the principle of

giving oll responsible porties control over os mony tools of motrogement os fhey con hon-

dle.

-t0-

Figure 5

GUIDE TO ASSIGNING TRAINING-REI-ATED RESPONSIBILITIES

opt^,rTrNc o'r rcl^Ls ' opEtÂTrNG cFr rcr^t.s

l. Mco:ure ond clos:ify *ork lood¡

2. Dcf irrc uork mcllrods

3. Spccify 'vorkmonslrip 
rcquirc-

mgnlr

4. Delermíne crer.¡ ¡izcs ond
equipnrcnt comPlemcnls

5. Plon. :chndulc, budgcr ond
c;ccùlc *ork progrom:

ó. Evcluolc rcsullr ond rcfinc
mansccncnl rYSlcm
¡ to n cicr rci ¡

7. Appro"c subictt nottcr (obove)
for urc in lroining

8. Clo:¡ify onrJ quontìfy ovcroll
lroining nectls

9. Dcrign lroining oroqrontr,
currìculunr¡ ond courscr

10. Produce courses ond curriculum¡

Il- Dc;igrn lroining mono3cmcnl
syitcmi

ì2. Guidc opcroling divi¡Ìon: in
inplcmcnling morl troining

13. CorrCuct limitcd rpccicl
lroining

14. ldcntify ond correcl ptogtoñ
dcficicncic¡

15. Appro...c drof I courses, curriculurnt

ló. Dolcr¡ine in<íividuol troinin3
need¡

17, Schcdulc ond conduct lhc
troining (rvith fc." cxccptíonr)

.l8. 
Evoluore performonce result:
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Experience hos demonstroted thoÌ overoge performonce os irrslructor.s by regulor
supervisors is superior lo excellent performonce by other instructors. There ore severol
reosons for this, two of them being poromount:

Employees slill worrt to sotisfy flreir supewisors-ond will be much more seri-
ous obout troining if ii is conducted by their supervisor.s thon if if is conduct-
ed by someone else; ond

operofing supervisors must supporÌ the troining if it is to be effective-ond
they support it much more fully if they conduct it thon if someone else does.

As cqn be seen, regulor supervisors hove on odvonloge olher inslructors con never
hove; They ore lhe bosses. More thon thot, flrey con schedule the troining os it is

needed, for employees who need it) ond when work loods will permit. And they con fol-
low the troining with proper work ossignments.

ÏRAIN ING COSTS

Troining must reduce operoting costs-through increosed productívity rotes ond im-
proved quoliry controls. ll con decreose costs only if monpower orrd equipment needs ore
reduced, ond then only if operoting officiols moke the reductions. Moking reductions
possible is o lroining function; moking them is on operoting funcfion.

Obviously, troining costs themselves rnusl be controlled.

Fixed Costs of Troining

Euildings ond insfructors represent thc moin fixcd costs of troditionol troinirrg pro-
groms. .The cosfs of motorgrodet's, dozers, looders orrd olher equipmcrrl ossigned pcrmo-
nently lo troining centers con be odded lor equipmenf-operotor troining courses.

-il-
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Decentrolizing troining implementolion to fhe opcroting divisions ond districts

eliminotes most of these fixed costs. A smoll sloff of troining production speciolists

musl be finonced, together wi th office spoce, comeros, proiectors ond similor equipment.

Smoll troining centers con olso be useful for odvonced equipment-operotor courses, od-

vonced mechonic troining, surveyor courses, ond r.cloted speciolty troinìng. (lt con be

less expensive to bring smoll groups to troining centers thon fo send speciol irrstructors to

olldisfricts.)

Under the decentrolized opprooch, êoch districl must be provided with slide pro-

iecÌors, screens, cossette-tope ployers, ond filmstrip proiectors, plus copies of oll cours-

es. While such cosÌs ore consideroble, they omount to smoll froctions of troining-cenler

costs.

Vorioble Costs of Troining

Employee trovel expenses ond solories reþresent the moin vorioble costs of troining.

When tlrousonds of employees must be troined, the costs of trovel ond subsislence

under the troining-center opprooch con be prolribitive. They con be so high thot tlre

numbers troined musl be severely restricted.

The solory cost for ony one employee is the some regordless of where iroining tokes

ploce. Totol solory costs increose, of course, os the numbers iroined increose-ond

those numbers go up shorply with decentrolized troining. Presumobly supervisors must

troin theír employees in ony cose-with prepockoged courses or wifhout-moking the sol-

ory-cost question ocodemic .

Bencfit-Cost Re lo tionsh ips

The higher troining costs ore, the more difficuli it is io offset Ìhose cosls'rirr '.ugh
increosed pioductivity roles oncj i-.',, ¡ved workmonship.

-12-
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Centrolizing course methods ond monogemenl systems development is efficient. ln
ony cose, ogency-wide uniformity con be ottoined no other woy.

Centrolizing course design ond production is olso efficient. l.loving eoch division
develop íls own troining moteiiols would result in excessive duplicotíon. Hoving super-
visors prepore their ewn troining moteriols would be the some os no troíning otoll-ot
leost no improvement over leoving oll troining efforis up to immediofe supervisors. They
simply do not hove the rime or tolenf to produce effective moteriols.

Decenfrolízing the odministrotion of iroining to division- ond district-level super-
visors, ond to speciol instructors, is efficíent. The fixed costs oF troining cenlers ond
permonenf instructors ore reduced, olmosl eliminoted. And the high costs of employee
trovel ore ovoided.

WHAT WE HAVE LEARNED ABOUT TRAINING

This poper hos been direcfed toword troining lorge numbers of employees in decen-
trolized orgonizolions. And it hos been directed towoid troining os distinguished frcm
educotion.

5o, whot hove we leorned obouf troining in fhe lost thirty yeors?

Key Relofionships

Troining musl be supported by operoring olcfÌciols if it is to work ot oll. Operoting
support is losf unless troining poys off in lerms of imploved employee performonce. Srp-,
port is increosed if operoting divisions reloin full control of rrork methods o¡d monoge-
ment syslems, ond if those metlrods ond systems ore the boses oF troining.

Troining specíolists con design ond procluce courses for operoling c,livisions. This is
o speciolry function reodily delegoted by operoting olficiols. But the speciolists must
ovoid moking decisions relotive to work methods, workmonship requirements, crew sizes
ond reloted items of operotíng concern. lf those decisions hove not yet been mode,

-t3-
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orrongemenls must be worked out so thot they ore mode by fhe proper

olher hond, troining speciolísts must retoin re:ponsibility for troining

productíon. Operoting personnel hove limited knowledge oF current

ond limited time for moslery of them.

porties. On the

progrom design ond

troining techniques,

Troiníng is supporÌed lest when operoting supervisors conducl it. Supervisors con

delegote this octivity lo ossociotes or subordinotes, but they must moke it cleor thot work

will be done os shown in the troining courses.

Kev Techniques

Operotirrg supervisors con become good instructors-very good instructors. Fully

detoiled work methods ond monogement systems con be depicted in o voriety of woys-

including flip chorts, color slides, fi lmstrìps ond photo-books. Demonstrotion sessions

con be designed for olmost foolproof performonce by onyo're copoble of doing tlre work

being covered.

The moin finding moy be this: Supervisors generolly moke poor educotors; left to

their own devices, supervisors try to be educolors wlrenever they ore expected to froin

employee groups. But, supervisors moke very good instructors when the inslructor role is

properly defined, when instructor moteriols ore provided, ond when insfructionol troining

is prov ided .

-.¡4-
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Chopter One

TRAINING ORGANIZATION

The hoíning orgonizotion of Bino l'1orgo ond the provínciol híghwoy ogencíes is

bosed on monogernenl ond troining principles. These principles ore dirussed firsf below,
followed by o descríption of fhe orgonízotion fhot hos been odopted.

Orgon izotïon-Re loted Princ iples

Bino l'lorgo's troining function wos orgonized ín occordonce with fanr princíptes.

Troíning ls Work

One-Troíning ís work. h must be plonned, opproved, sched-
õlãil, directed ond cørholled the rcme os oihei'wak, tnd by
the some officiols.

lnrcforosposible, troíningshouldberegordedosoporf of oll regutorworklæd¡.
Roods ond kidges must be designed, constructed ond mointoined. The índividuols re-
sponsible for corryíng out these qctivíties must fínt leorn how to do them. Sincc cnr-
plo¡æcs leorn to do work best by doing it, the more work ond tmíníng ore integroted, the
bctter wíll be the results.

Since hoiníng is work, rhe officiols responsible for occoaplishing thc w6¡k lood¡
shor¡ld be resPonsible fq oll the efforts involved. lf ssne of thce effstr ora s9 speciol-
izcd thot they shorld be treoted seporotely, the operoting officiots shor.¡ld retoin respon-
libility for finol plons, schedules ond conhol¡.

-t-
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Operotïmol Conhol

Two-Opero ting off ic io I s ond supervisors, be ing. resPonsíble

Tõfreetlnåîoãu"t¡* obiectivis, must controf the'wqk mcth-
Js to be ùså¿, worktonsÉip requirements to be ottoined, ond

monogement s¡atems to be oPPlied.

The second principle is on extensïon of the fint. Being occa.rntoble for getting

work toods done, operoting offíciols must control the woys of getting them dme. They

must design the work methods, estoblish quolity levels-to ovoid cæts of underdoing ond

overdoing the work---ond design systems thro.rgh which work loods qre to be plonned,

schedùted, budgeted, executed ond smholled. Troining specíolists connot be permitted

to work these things or.rt for them.

Supervisors Do Troining

'lhree-A person leqms best when troined by his own suPer-

-
vtsor.

Reseorch hos deynonstroled conclusively thot employees leorn best when troined by

their own supervisors-prorided the supervisors ore copoble of doíng the troining.

Obviously, o construction superintendent connot be skilled in oll octivities he

supervises-rnotorgroder, bulldozer, tæder, distributor, roller, crqner droglïne ond

botch plqnt operofîons, for exomple. Sorneone else must hoin his equipment operotors.

Engineers cqn trsin their faemen ond crews to repoir boses ond rood surfoces, rebuild

shor.rlden ond cleon ond shope ditches. And they con troin technicions to somple ond

tesÌ moteriols, reod ond interpret controct plons, ond ínspecf construction resulls fq ccnr-

plionce wîfh plons ond specificofions'

Since mony of the supervisors con be effective instructors only with speciol osis-

tonce, there is need to produce troining moteriols thot will en$rre their effectiveness.

-2-
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Troìníng Support

For.¡r-Offíciols ond supervisors support trainíng besÌ when they
õiluct it Ìhemselves.

The fourth principle is on extension of the third. Supervisors must *pport the troin-

ing if it is to be effectíve, ond they suppat it best if fhey conduct it.

Cleorly, if fç monogement officiols who direct the work hqve designed the work

methods to be used ond the monogement syslenrs to be opplied, ond if they require odop-

tion of those methods ond systems, the operoting supervisors musf comply. This is in

keeping w¡th the third principle ín ony cose, since supervisors leorn best frsr¡ their own

superíors. Just os importont, supervísors who troin their own employees to cønply with

officiol methods, workmonship requirements ond monogement procedures find thenrselves

in concurrence-províded the methods ond systems ore logicol, consistent ond conrplete.

Orgonizotíon for Troinîng

The orgonïzotion for lroining includes the Director Generol ond operoting directo-

roles of Bino l'1orgo, plus the public works directors, highwoy chíefs ond equiprnent chiefs

in the provinces. The Secretoq¡ of the Direclorote Generol is dírectly responsible for

monoging troïníng in Bino i'lorgo, ond the direcfors of odminishotïon typicolly fulfill the^

some functíon in fhe povinciol orgonízotions. Both of these orgonizotions ore depicted

in Figure l.

The p'roiect orgonizotion for troining consísted of e Steering Canmitlee, o Tech-

nicol funel, o Cenhql Troiníng Unït qnd provincíol troining offícen, os depicted in

Figure 2. The current troining orgonizotion is identicol, with one exception: the

Coordínoting Cornmittee, o permonent port of the Bino Â/orgo orgonizotionr performs

most functíons conied out by the Steering Cornmittee whíle the troinìng pr€rom wos

being develçed.

-3-

87



oó

Figure I

OPERATING ORGANIZATIONS OF THE D]RECTORATE OENERAL

BINA Ñ4ARGA AND THE PROV¡NCIAL DEPARTMENTS

OF PUBLIC WORKS

Ià
I

Secretory of the
Directorote Generol

Directorote of
lvloïntenonce

Directorote of Suppl ies
ond Equipment

Direclorote qf Soíls
ond Ræd Reseorch

Provinciol Public
Works Directors

Equipment
Dívision

hovinciol
Troining Officer

oo
3ìo
(D
fg
c
3
5

õtx
À



Figvre 2
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Director Geneml

lhe Director Generol Bino Morgo is responsible to the Minïster of Public Work ond

Power for oll operotions connected with highwoys ond bídges.

ln keeping wíth the troining principle, the Director Generol is, in effect, the

chief troining officer of Bino À/orgo. He delegotes most of the work, but is hìmself oc-

countoble for both the regulor wsk loods of ihe Directorote Generol, ond for the hoïnïng.

Operoting Directorqtes

The Director Generol delegotes oll except finol responsibilities to the çerotíng
directorotes shown in Figure l. He olso delegoles oll except finol responsibilities fa
work methods ond monogement systems design, ond for developïng monPower to corry oul

the work in occordonce with opproved methods ond sy:tems.

These directors con prçerly delegote methods ond systems design only to individuols

under their full control .l/ fh"y must olso control troining progrqms. To do otherwise

would be to give up moior tools required for odvqncing poductívity rotes ond controlling

cosf3.

Steering CornmiÌtec

The Sfeering Cornmitfee mernbers ore identified ín Figure 3. fu indicoted, the

Secretory of the Directorote Generql served qs Chqirmon, ond the TSS-IDA ftoiect lvbn-

oger os Secre,tory. Ihe chiefs of the operotîng directcotes were members, olong with

oppropriote officiols of the À,línistry, o representotive of the World Bonk, ond o provin-

ciol public work dírector'

l/ lhe title "director" is used in this report to represent the chief of on operoting di-
rectcote, E¡ch os Construction, lvhintenonçe' 6 Suppl ies ond Equipment.

-ö-
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Fígure 3

STEERING COÀ,llvllTTEE MEMBERSHIP

A Steering Csnmittee wos oppointed to guide developnenf of thc Eino lvlorgo

troining progrom, ond to moke recqnmendotions on troining polícies, pricitíes ond pro-
grom chorocterístics to the Director Generol. lndíviduols occupying the pcítions iden-
tífíed below served on the Cornmittee.r Theír nomes ore shown in porentheses.**

l. Secretory of the Directaofe Generol Bino lvlorgo (lr. S. Tcnkeon), Choir-
mon;

2. Proiect ÀÁonoger, TSS-IDA (k. Z. Abidin Azizl, Secretory;

3. Dírector, Directorote oF Plonning (lr. Suriotin);

4. Dírector, Directorqte of lvloinfenonce (H. M. Hidoyot, ¡.E.L

5. Director, Direcforote of Supplies ond Equipnrent (lr. Sunorno)

6. Dírector, Directorqte of Soils ond Rood Reseorch (h. lvtudi¡tobo);

7. Director, Deportment of Public Works, ftovince of West Jovo (lr. K.
Sornowidioio);

8. Dírector, Center for Educotion ond Trsiníng, Mínistry of Publ ic Works
ond Power (lr. Sufqof);

9. Çhi"¡, Bureou of Personnel, Minístry of Public Work ond Power (lr. S.
Tiokrodipuro); ond

10. Chief Engìneer, lndonesio Office, lnternotionql Bonk for Reconstrucfion
ond Development (lvt. A. von Diick).***

tr. J, F. Chudley, Teom Leoder, Lh¡ted Notions Developmeni Progromme, otso
portícipoted in oll meetings.

The individuols shown served until 30 August, lg75¡ rhc Director Generol mode
o few personnel chonges on thot dote.

lhe proieci wt co.rr.ied out with o læn frqn the lntemotionol Developrnent
Associotion. The Wqld Eonk qdministered the læn fs lDA.

Itt
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The Secretory Bino lvlorgo mokes most finol troining decirions, such os those on

Troining thit monpower ond orgonïzotïon, p,roductïon schedules, ond ímplemeniotion

rchedules. The Steering Cornmitlee mode recornmendotions on bosic troïning policies,

príorities ond progrom chorocteristÍcs. Through the Steering Cornmittee, with its con-

trol over both trre Technicol Ponel ond the Centrol Troining Unit, Ìhe directors noin-

toined confrol over work methods, workmonship requirements, ond troining effcts.

One provinciol publ ic works director served on the Steering Cornmittee ot o repre-

sentotive of the 2ó publ ic works directors. His function wos to ensure thot the troining

progrom would be procticol ond fully occeptoble ot the working levels of the provinces.

Coqdinoting Conrmíttee

The Secretory Bino lvlorgo ond the Directors serve os o permonent Coordinoting

Cqnmittee for Bino l"lorgo. Thîs Committee meefs regulorly on motfers of concern to

Bíno lvlorgo os q whole. tþon cornpletion of TSS-lDA, the Steering Cornmittee wosdis-

solved, qnd the Coordinoling Cornmittee took over. Selected Steering Cqnmiltee func-

tions-troining needs onol¡rses ond priority recqnmendotions, porticulorly-were dele-

goted to fhe Technicol Ponel, the individuol members of which represent the Secretory

Bino lvlorgo ond the dírectors.

fu depicted ín Figure 2, lhe Technicol Ponel ís odvisory to the Cenhol Troining

unit. ln octusl foct, the members qre selected ond oppointed by the directors, ond fi-
nol decisions ore controlled by them.

The functions of the Technicol Ponel ore itemized ín Figure 4. To repeot, thc

operoting directorotes retoín control over methods, workmonship requiremenfs ond mqn-

ogsment s)rstems. Eoch dírectorote could, of course, hove its own technícol ponel, but

fhis frequently would resulf in inconsistencies, ond in criticol delo¡a fø hoining pro-

duction speciolistr.

-8-
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Figure 4

FUNCTIONS OF THE TECHNICAL PANEL

The Technícql Pqnel is to:

l. identífy current mointenonce ond constructíon work methods ond quolíty

stondords; r

2. identify officiol Bino À,lorgo proctíces, os represented by monuols ond mem-

orondums;*

3. identify stondord engíneering proctices, such os those developed by Ìhe A-
mericon Associotion of Stote Highwoy ond Tronsportotíon Officiols, ond the

Americon Society for Testing ond À4oteriols;*

4. cqnPore current methods ond quolíty stondords with officiql Bino lv{orgo

proctices ond slondord engineering poctices-to identify potentiol im-
provemenfs for lndonesío;

5. confirm current methods ond quolify stondords, moke modificotions, or re-
ploce them os necessory to províde logicol, procticol, cornptete ond con-
sistent work methods ond workmonshíp requirements for Bino r\rlorgo ond the
provinciol highwoy ogencies; ond

ó. recqnmend odoption of finol work methods ond wor&monship requirements

by the Bino À,1orgo directorote concerned.

* The first three st-eps typíco.l1y ore.corried out fq the Technicol Pqnel by ossigned
troiníng poduction speciolists or by speciolly ossigned engíneers.

-9-
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The work methods cover o wide voriety of operoting octivities, with those qttribut-

oble to construction, mointenonce ond equipnent being deolt with first. To limit thc

Ponel to members who con moke knowledgeoble, technicol contributions to the work im-

mediotely under woy, individuols ore odded to ond dropped frqn the Ponel occording to

the work methods being devetoped. Alternotively, odditionol fechnicol ponels con bc

creoted.

Centrol Troiníng thit

The Centrot Troining LJnit cqrries out the funstions lísted in Figure 5.4 Xcon be

seen, lhe Centrol Troining Unit serves the operoting directorotes of Bino lVlorgo, ond

through them the cc.rnterport divïsions of the provïnciol pblic works deportments. lt de-

signs oll troining progroms frøn work methods, workmonshìp requirements ond monogement

s¡rsfems developed by fhe operoting directorotes. lt produces the courses required, with

futl responsibilíty for the hoiníng technigues to be used-selecting techniques thot wíll

permit the operoting directorotes to cooduct most qctuql troining.

The Troïníng Lhit ononges for troining to be conducted by speciol instructors (from

outsíde the operoting orgonizotims) when no occeptoble oltemotive exists. This is illus-

troted by crone operotor troining, since the supervisors ore not crone çerotors. lt is ql-

so illustroted by monogement troinîng, since oll monogers ore portíciponts in the troining

¡ts€lf .

The Centrol Troining Unit cleqrs its progroms, piorities, policy reconmendotions,

plons ond schedules with lhe Secretoq¡r Bino lvlorgc.

As o molter of ínformotion, the Centrol Troining Lhit cunently is treoted os o
"proiect" within the Bino lvlorgo orgonizotion. The Proiect Âfurnger reports lo
tËe Secretory of the Directorote Generol . Proiect stotus is mointoined fc *rrec
reosons: çeciol finoncing; to ensure thot the Troining [Jnit hos been well folnded,
orgonízed'ond integroledìnto lhe Bino lvlorgo agonizotïon; ond, to cønpletc crit-
icol cq.¡rses now in poduction.

-t0-
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Figurc 5

PRINCIPAL FUNCTIONS OF THE CENTRAL TRAINING UNIT

The Centrol Troining Unit ís to:

l. ídentífy hoÍning needs ond priorities;

2. design troining courses bqsed on work methods ond workmonship require-

ments opproved by the Technicol Ponel;

3. produce ond test the courses;

1. review droff courses wifh the Technicol Ponel to ensure ccnplíonce with
opproved work methods ond workmonship;

5. deliver cçies of finol courses to operotíng direclorotes ond provinces ín

the numbers needed for octuol troining;

6. ossist supervísors ond provinciol froining offícen in ímplanenting the

coursesi

7. orronge for speciol-instructor froïnïng thratgh universities ond other or-
gonizotions os needed, ond design the hoíning;

8. conduct speciol courses (workhops ond seminors) when this ís the only
procticol opprooch;

9. develop the hoïning monogement system-such os polícies, procedures,

ond course production ond ímplementotion guides;

10. prepore hoíning productíon ond implementotîon plons, schedules ond budg-

ets; ond

ll. present ltems l, 7, 8, I ond l0 to thc Secrelory of thc Directorote Generql
fo¡ finol opprovol.

-il-
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Public Works Dïrectors

Eoch public worla director is occountoble to his provinciol govemor for the oPero-

tions of his orgonizolíon. The governors hold their directors respthsible for cornplyïng

with Notionol plons, progroms, engineering stondords ond other requirenrenfs for ob-

toining oid in connection wifh highwoy construction ond mointenonce.

For highwoy purposes, eoch director represents the Director Generol Bino À4orgo.

fu zuch, he is the chief troining officer for provinciol highwoy operotions, os indeed he

is for oll ofher operotions under his conhol.

The public works directors delegote responsibility fø monoging highwoy troining

progroms to theír provinciol troining officers, ond responsibility for conducling octuol

troinìng to their chief highwoy ond chief equiprnent engineers.

Provïncíol Troining Officen

As wïth the Centrol Troining Unit, the provinciol troining officers service the

operoting orgonizotions. They do not thernselves conduct troining; they odminister the

progrqms through operoting supervisors. This is in keepíng with ¡'vo of the bosic princi-

ples: "Employees leorn besl when trqined by their regulor supervisors, " ond "Supervisors

support hoining best when they conduct it themselves. " h is necessory os well: their

odministrotive work loods ore so extensive thot t¡me will not permit them to becorne in-

struciors.

Operoting Supervisors

The finol lïnk in the orgonizotíon is repesented by the operoting supervisors-in

botfi the Bino lvlorgo directorotes ond the provinciol public works deportments. Thcy

conduct the Foining.

-12-
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Supervisas ore expected to use the courses only when they will get better work-
pcrfonnonce results, or foster resulh, thon they would sqne other woy. They ore qc-

counioble for resulh, not for conducting troining for íts own ¡oke.

The supervísors ore oblígoted to opply the work methods, workmonship requiremenh

ond monogement methods represented in the courses.

-t3-
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Chopter Two

WORK IvIETHODS DEVELOPMENT

Development of prçer work methods, one of four moior elemenfs of the troiníng

proÉ¡rcún, is uníquely ímportont in lndonesío. Thís, plus the need to moke sure thot good

work methods ore used, ore discussed ín the first two sections below. The wo¡ls methods

ore develçed ond opproved ore discused in the third sectíon.

thique lmportonce

8íno À,1orgo ond provînciol publíc works engineers hove limîted occess to informo-

tion on stondqrd engíneering proclices. And, ¡f the work is done properly, benefif-cost

relotionship wíll greolly ímprove.

Acces to lnformotion

Highwoy engineers in lndonesîo hove olmost no occe$ to engÍneering reseorch re-
sults developed elsewhere. Technicol books ond references, reseorch reports ond engi-

neering mogozines ore extremely difficult to obloin, ond the rore orìer ovqiloble ore

nritten ín English.

The country ís lorge, engineers ore few, ond work læds ore heovy, moking it very

diffìcult for hîghwoy engineers to exchonge informotion within lndonesio. The first high-

woy engineering ossocìotíon (the usuol instruments for odvoncing the stote of the ort,

presenting formol popen on reseorch findings, ond exchonging experience informotion)

hos mly recently been estoblished.

-t5-
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Technicol informotion obtoined by Bìno lvlorgo must be ironsloted, reproduced ond

dístributed if if is to be mode ovoiloble to its own engineers ond thce in the provinces.

Thís, too, is unusuolly difficult to occomplish; technicol tronslotors ore scorce, ond lime

rorety is ovoiloble for regulor operoting engíneers to do the wsk.

Since sources of technicol informotion ore so limited, current work methods ond

workmonshìp reguirements vo¡y widely, even between crews in the some provînce.

Benef it-Cost Re lotionshipl

Since work methods ond workmonship vory so widely, rood conditions vory widely

os well. So do the costs of getting equivolent work done.

ln recognîtion of fhese considerotions, Bîno lvlorgo odopted the polïcy slotements

shown in Fígure ó. As con be seen, the obiective is to stondordize the wop work is

done-to ímprove resulh ond reduce costs.

Work l'lethods Selection

Work methods should be developed for corryìng out esentiol work only. And,

occonding to the pol icy, the work methods should be "those best suited to lndonesío."

Essentìol Work

The work toods of mony lorge ond cornplex orgonízotions, hovìng been develoPed

over mony yeors, frequently contoin octivities thot represenf nonessentiol, nonuseful

work. Thís ís porticulorly true in orgonizotions where crew-level supervisors must them-

selves determine much of whot should be dsre ond how if is to be done. '

Deficiencies thot should exist before work ìs initioted must be defined. "Aspholt

crqcks must be os wide os o pencil before being filled, " for exomple. Sorne crew

- ló'
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Fígure ó

WORK METHODS POLICIES ADOPTED BY BINA MARGA

Two policies relofed to work methods were odopted by Bino lvlorgo:

One Work methods used ond workmonship required for moinfoíning,

rehqbilitotíng, upgroding ond constructing roods ond brídges

wíll be those best suited to lndonesio. They will be uníform

throughout lndonesio, with only such modificotions os qre op-
propriofe fq rurol ond urbon situotions.

Bino Âiorgo ond províncíol employees engoged in mointoining,
rehobilitoting, upgroding ond constructing roods ond brídges,

operotíng equiprnent, or servicing ond repoiring eguipnenf

sholl be troined to use work methods ond to opply workrnon-

shíp stondords odopfed for lndonesio.

Two

For conplete copìes of the policies, see Policy Stoternents 2 ond 3, storting on
poge A-3 in the Appendix.
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foremen will otherwise repoir oçholt crock thot need not be repoired, or regrovel roods

thot hove fully occeptoble crowns ond crusts.

Best Suited

^ 
Bino lvlorgo defined the procedures for developing work methods în the policy it-

,.1¡.3/

An excerpt from thof polícy, porophrosed below, sho'¡¿s thot stondord engineering
proctices ore to be used os guides:

Bíno lvlorgo ís responsìble for developíng work methods ond es-
toblishing workmonship stondords. Developrneni personnel will
toke full odvontoge of proctices in other countries, ond of stond-
ord engíneering proctices developed elsewhere.

ln mony coses, sfondord engineering proctices ore odopted withor¡t chonge. tn
mony others, the chonges ore minor, no more fhon necessory to recognize equípment lim-
itotions ín lndonesio, or locol moteriols ovoilobility.

Developrnenf hocedures

The pocedures for developing wuk methods ond for getting fhem oppored hcve

olso been defined,

3/ For the totol implementqtion sloternent, see the policy stotement previously cited,
storting on pqge A-3 in the Appendix.

-t8-
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Development

A guide to developing methods ond worlsnonship stondords is includcd ín thc polícy

stotemenh

Observotions will be mode of work being performed by Bino

t\,lorgo ond provincíol forces to identify problems unique to
hdõesio, änd solutions developed by' lndonesions. Alternq-
tive improrements will be explored ond tesfed os necesso4/.

A wide voríety of technicol references hos been used in develçing work methods.

The first source hos been the technicol reference lihory of Eino lrrrrg..l/ This hos been

supplemented by publicorions frqn the Americqn Associotion of Stste Híghwoy qnd Trons-

pctotlon Officiols, the Anerícon Society for Testing ond Âloteriqls, the fupholt lnstitute,

ond ¡imilor orgonizotions in Fronce, Englond, Austroliq ond other cor.¡nfríes. Troiníng

courses ovoilobte from other highwoy ogencíes hqve been porticulorly useful.

Speciol reseqrch hos been directed toword finding wsys to get occeptoble ren¡lts

frun unique locol mqteríols, such qs butos (q nqturol ospholt).

Appovol

As indicoted ín Chopter One, oll work methods ore oPProved by the Technicol

Ponel. By policy, the Technícol Ponel subníts thdn to the opprçriote directa for fínol

opprovol. lf there is ony question ot thot point, the director cleors ít wífh thc Coordí-

noting Committee.

Work methods hove been defíned in two forms: os course designs q os ræd notes.

Cor,¡rsc designs hqve been used n{renever stondord proctices elsewhere hove been odopted

with no more thqn minor chonges. Rood notes (recommended engineering proctíces) hove

1/ thder o previu.ls confroct, Kompsox-Berger prepored o lorge number of wak
methods.
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been prepored whenéver it hos been necerscry to creols origïnol wak melhods, c molce
¡^Åi-^l -L^^-^. i- ^*-¡i-^. G^ll^.^,^J ^r-^,,t^-^ 5/

5/ Exomple c,o{rrse desigrns ore included in the Appendix, stortîng on pogc A-r4.
An ercmple rood note is included, storting * þgr Ä-21.
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Chopter Three

TRAINING COURSE PRODTJCTION

Once work methods ond workmonship requirements hove been defined, troining

couns€s ond series of courses con be produced. Production, the second of four moior po-
grom elements, involves course design, technique selection, droft preporotíon, mosfer

preporotion, ond reproduction. Troining guides ore prepored os the finol step.

Course Desígn

Troíning production is o continuous, often overlopping process from methods devel-

ofrnent to cornpletion of the moster copy. (Ihis exploins why course desígn hod to be dis-
cussed to sqne extent os o port of work methods developmenl in Chopter Two.)

A slondord cqrrse desígn contòins six ports:

l. o slqtement of the cor¡rse obiective;

2. the employee cotegories fo be troined wíth the courses;

3. the troíníng techníques to be used;

1. o stotement of the zubiect motter to be covered;

5, cr6s references to ofher courses ín the series; ond

6. potentiol scurces of odditíonol subiect motter informotion.

-21 -
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Course Obiectîve

The woy the Cenhol Troining Lhit typicolly defines o course obiective is shown in

Figure 7.

ln eoch cose, fhe obiective:

l. describes the copobilities troinees qre fo hove upon canpletíon of the course;

2. summorizes the contenh of the course; ond

3. ploces outside limih on the ccr¡ne-to ovoid unnecessory duplicotions fron
one course to the next.

Trsinee ldentificotion

Bíno lvlorgo identifies troinees by employment cotegoryr os distinguished frcn per-
sonnel clossificotion titles. The woys work ond crew! ore orgonized voqy franr provínce

to province, moking troining by personnel clossificotion impossible.

Eoch employment colegory hos previously been identified in terms of such troíníng-
reloted chorocteristics os reoding ond colculoting copobilities.

Troining Techniques

The six principol troining techniçes used by Bino lvlorgo ore identified in Figrure 8.

The first four technigues-diogroms, wøkbook, oudio-visuol courses ond demon-

strotions-ore designed so thot the troining con olwop be conducfed by regulor

-22-
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Figure 7

PARTS OF A WPICAL COURSE DESIGN

(6<clusive of Cot¡rse Content)

COURSE TlTLf : Excovotion ond Embonkrnent Supervisîon.

COURSE OBJECTIVE: Eoch troinee must be qble to supervise oll octivities connected

with excovoting rood sections qnd conslructing embonkmenfs, íncluding:

l. peconstructionpePorotion;

2. construction methods ond quolity stondords;

3. correct selection ond use of moteriols; ond

4. proper stokíng for olignment, right-of-woy limits, qnd elevotions.

He must know the crílerio for fínol inspection ond occeptonce of the wqk. Troiníng in

surveying, sompling, testing, ond work monogement will be excluded frsr¡ lhis course.

TRAINEES: Recent groduote engineers ond odvonced engineering technicíons.

TRAINING TECHNIQUE: Workbook.

PREREQUISITE COURSES: Clossíficotion of soils qnd oggregotes; bosic chqrocteristics

of roqds.

COURSES lN SERIES: Hydroulics of droinoge ond pipes; droinoge; pipe culverf ploce-

ment; ond, borrow operotions.

TECHNICAL REFERENCES: The North Dokoto course on excqvotion ond embonkment

inspection contoins much useful mqter íql . lt connot be used directly becouse of the

chonge in persannel involved.
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Fïgure 8

PRINCIPAL TRAINING TECHN¡QUES*

SE LF.INSTRI.JCTIONAL TEC HN IQIJES:

Diogrom--t¡sed when o single lorge chort or o series of such chorh con be

posted for continuous reference. The octuol troinìng moy be done frs¡r the

diogroms, or moy require other technigues, leoving the diogroms for refer-

ence PurPoses.

Workboo_k.-used when the work method ilself requires reoding ond writing,

or when the troinees need o personol reference monuol following hoÌning.

Audio-Visuol-used when fhe work method is monuol or skilled, such os som-

pling ond testing, ond when colored photogrophs ore esentiol to moking

points.

NONSE LF.I NSTRL'CTIONAL TECHNIQUES:

Demonstrofion-used with diogroms, workbooks ond oudio-visuol courses to

show how the work is done, ond to give porticiponts proclice in doing it.

Workshop-used when the hoining is agonized oround o groduoted series of
demonstrotions ond proctice sessions, in whích proctice sessions ore the dqn-
inont form of hoining. Equïprnent operotors ond surveyors ore typicol work-

shop froinees.

Se¡ninor-used fq middle- ond odvoncedrnonogemenf troining, where fhe

porticiponts connot be expected (for lock of necessory time) to corry art work-

reloted exercises.

Additionol techniques ond cornbinotions of techniques ore used, such os films,
cose problems, ond clossroqn sessions. The lorge moiaify of courses ore rep-
resented by the techniques defined obove.

-24-
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operotïng supervísors. Sqnc of the workshop co{rrses con be conducted by regulor super-

visss o¡ well, ruch os thce for equiprnent servícing ond r"poirr.ó/

Advonced workshop couñes ond seminors ore conducfed by speciol instrucfas.

Sínce these techniques ore in calflict with two bosic troining principles (employees leorn

best when troined by theír regulor supervíson, ond supervisors supporÌ hoining best when

they cørduct it tlremselves), Bino t\rhrgo resorts to them only when the others connof be

opplíed. Ëngineers ond odvonced technicions connoi be expecfed to hoin eguipmeni

operolcr¡, 03 on exomple. And monogement troining requíres instructors with exfensive

mørogernent experience bocþro,rnds, plus unique tro íning copobi I ities.

As indicoted in Figure 8, scne courses ore self-ínsfrucfionol, others ore not. The

self-ín¡tructionol courses permif individuols ond s¡noll groups to complete most of the

Ìroining themselves, subiect anly to follow-up discussions wíth supervisors os needed for

locol considerotions.

Èerequisite Courses

A second lïmítotion on course content is represented by courses thot must be token

ín odvonce of tfie one to be prepored, os indicoted by prereguisite courses in Fígure 7.
Ihe poduction speciolist must review eoch srch course, identify ony terminol sectíons of
thoee courses thot should be included in the new one for refresher or connectíng purposes,

ond ovoid oll other duplicotions.

6/ 
The term "equipment workshop" ís used in lndonesio to represent "shops for serv-
icing ond repoiring vehicles ond oÌher highwoy equipnent. " The term "workshop"
is used in this report to identiÊy o troining technique-ony troining thot involvei
presentotions, dernonstrof ions ond proctice sessions. Since no other term co.nmu-
nicotes os well os."worlchç" fa ¡he hoining function, ond "equipnent shç" is
os good o term o.s "equipment workshop" in referring to on eguiprnent servicè ond
repoir focility, "workshç" hos been reserved exclusively os'o iroining term.
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Courses in Serie¡

Courses ore designed in series lo ensure ogoinst duplicotim.

Bino lvlorgo limits the subiecf motter of mosl courses to single work oxignments.

Since work loods vory widely omong the povincíol public works deportments, individuol

duties ond responsibilities vory widely os well. By limiting eoch co{rrse, most employees

con toke troining they need without toking co{rrses they do nof need. Also, vorious cdn-

binotions of courses con be put together for hoining conrplete crews, such os ospholt re-

surfocing "r"*, åã excovotíon ond embonkment crevrs.

Course Content

The course content section hos been omitted frorn Figure 8, sínce esch one runs Ìo

severol poges-sometimes upwords of 50.

Content stotements vory fronr one course design to the next. They ronge frqn de-

toiled itemizotions of the points to be covered to fully defined work methods ond work-

monship requirements. When coveroge is itemized but work methoJs ore ønitted, lhe

methods ore fully defíned in the drofls-ond the drofh ore reviewed by the Technïcol

Ponel.

Coune heporofíon

A seporote technicol monuol hos been prepored on course productîon, moking it
necessory to cover only o few points in this report: on-sile,doto collection; other*o¡rce

doto cotlection; ond instructor*upervisor considerotiqrs.T

7/
Cor¡rse hoduction lr,lonuol, Centrol Troiníng Unît, Bino lr,lorgo, 1975. A copy
@hwoy ogency on reguest.
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On-Site Doto Collect¡ori

The odçted work methods must be shown in ony photogrophíc pesentotíons. Since

these methods ore new, they must be demonstroted þced) for course productíon PUrPGes-

to be photçrophed.

Bino lrhrgo orronged with selected povinciol public works deportments to provide

cre$:, eguípment, moteriols ond work sites for photogrophic work. The work is done in

occordonce with opproved methods ond workmonship requiranrents. The crews ore suPer-

vi;ed by the prodrction speciolîsts involved-creofing precisely the situotions needed for

phofogrophs, încluding errors ho be ovoìded ond corrective qctions to be tqken.

Other-Soúrce Doto Col lectíon

Photogrophs ond grophics ore token fro¡n courses poduced elsewhere ùo the extent

thot they con be used in lndonesío.

Orígínol grophics ore prepored when on-ite phofogrophs ore inodequote, ond when

ovoiloble grophics wíll not do. (Grophics thot ore olmost, but not quite, perfect wíll

nol do, since too mony troinees will míss the poinh being mode.)

Atl rrcll diogroms hqve been prepored os origînols by the Centrql Troining unit.
Equignent monuols provided by monufocturers ond the equipment units themselves hove

been used os sources.

An extensíve librory of texts, monuols, films ond other references hos olso been

collected by the Centrol Troining Lhit.

-27 -
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lnstruc tor-Supervìsor Considerolims

ln order thot regulor operotíng supervisors con serve os instructors for their own em-

ployee groups, fhe Centrol Troining Unit pepores on instructor's guide for eoch counse.

The guide includes:

l. the course design stofement, or on obbreviotion of íþ

2. o discussíon guide-guestions typicolly osked by porticiponts ond suggested

resPonses;

3. supplementol exercïses for porticiponls who hove difficulty with sorne sec-

tions of workbooks;

4. the reosons for unique chonges in longstonding work melhods or quolity stond-

ords; ond,

5. suggestions on how best to conduct ihe troining-such os the number of portic-
iponts in eoch session, ond prçer timing of discussion sessions.

Courses to be followed by demonstrolions require full descriptíons of the demonsfrq-

tions in the guides.

Finolly, supervisors ore odvised thot few co.Jrses ore conrplete in themselves. Sqne

items ore deliberotely ornïtfed from fhe courses but included in the guides-fo ensure thof
Ìnstrucfor+upervisors con be fully effective in troíning their employees. hevolent work
methods errors ore porticulorly good for this purpose. And oll locol considerotíons, such

os soils conditîons, musf be covered by the ínstructor-supervisors.

Course Cqnpletion

Once o course hos been drofted ond opproved by the Technicol Ponel, o moster

must be prepored, qnd the co{rrse must be reproduced.

-n-
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ll_oqÌgl lrepgrotion

Any technicol errors identified by the Technicol Ponel ore corrected os port of the

drofting work. Finol grophics ore then prepored, since it ís too expensive to use more

thon sketches for Ponel reviews. lf the cor¡rse ís prepored in English, if must be trons-

loted into Bohoso lndonesío for the moster copy.

Originol cossette topes, usuolly "voíced" by professionols in other ccr.lnfries, ore

voiced by selected Bino lvlorgo anployees.

Reproduction

Bino À'lorgo prints íts own ,*oll diogroms, workbooks ond instructor's guides, ond

reproduces íls own cossette topes. Slides ore reproduced by commerciol firms.
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Chopter Four

PROGRAM IA4PLEA,lENTATION

lrnplanrenfolion is the thîrd moior element of the Bino lv{orgo troining pogrom. As

indicofed ín Chopter One, operoling supervisors conduct most of the hoining. tmplemen-
totim peciolists provide ony necessory guidonce.

Operoting Supervisors

lhe çeroting dírectorotes of Bino lv'lorgo form one sef of orgonízolion siructures
thrargh which the progrom ís implemented; Ìhe 2ó provinciol public works deportmenls
represent onother.

Bino l¿'lorgo

Bino Â,'lorgo operolions ore corried out $rough five directorotes. The hoining pro-
grom thus for hos been concerned with only three: Constructíon, lvloíntenonce, ond
Supplies ond Equipnent. Wthín fhese three, it hos involved nine s¡rHírectorotes: Roqd
Coshuction Eng ineering, &idge Construclíon Engineering, Eguiprnent lvlonogement,
Regímol Equipnent D"poh, ond the five shown under Åloíntenonce in Figure 9.

Eoch director ís the chief troining ofricer of hís directorofe, responsibte to the
Dïrector Generol fa implernenting the hoining progrom. The chíef of eoch subdirec-
lorote in fum is resPq¡sible for conducting the troining, or ensuríng thor regutor super-
visas ín hís cgonizotion conduct it.

-3t -
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Ptovinciqj Agencíes

Eqch of the 2ó provinciol public worla deportments is orgonïzed in q differenf woy.

Alt ore responsible for public works: highwoys ond brídges; buildings; ond irrigoticr. A

typícol orgonizotion structure ís depicted ín Fígure 10.

ln the cose shown in Figure 10, the highwoy division hos estoblished sections for

corrying out rood works only. ln others, the seclíons or dishícts ore responsible for roods

plus other, ond sqr¡etímes oll, public works ñrnctions.

þordless of how o public works deportrnent is orgonized, the direcfor is the chief

troining officer. He is osísted by o provinciol troining offícer, locoted in the Adminís-

trotion Division in most provinces, but in the Highwoy Division ín o few, The octuol

hoining is corried or.rt by the highwoy chief, equíprnent shç supervisor ond section engi-
neers.

As o motter of ínformotion, the numbers of sections in c single prwínce ronge frorn

3 to 35, with the overoge beíng 9.

lrnp lenren l,o tion Personne I

hovinciol troining officers odminister the troining progroms for their public works

directrs; they do not serve os instructors. They ore guided qnd ossisted by Centrol

Troining thït implementotion offïcers.

Fovinciol Troiníng Officen

lhe principol dr¡ties ond responsibilíties of the prwinciol troinirç officers ore sum-
- -?--1.. ?' -. ,r 8/monzed In lrgure ¡ l.

8/
A cønplete posítion description ís included ïn the Appendix, rtortíng on poge A-25.
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Figure I I

PRINCIPAL RESPONSIBILITIES OF PROVINCIAL TRAINING OFFICERS

hovinciol froiníng officers:

l. mqintoin monpower inventories-nomes of oll employces together with per-
sonnel clossifícotions, orgonizotion units, employment locotions, oge, edu-
cotion, experíence ond other hoining-reloted doto;

2. obtqin estimotes of future monpower needs by orgonizotion unít ond em-
ployment cotegory;

3. mqintoin the fublic Works Troining Librory;

4. plon ond schedule hoining for moximum utílizotton of courses ond equip-
ment, in occordonce with príorities;

5. guide ond ossist regulor operoting supervisors in troining their employee

forces;

6. evoluote odmÎnistrotive chorocteristícs of fhe courses, ond obtoin super-
vísory evo I uof íons of wor k-perform once resu I ls;

7. coordínote wíth the Centrol Troining tlnít on speciol hoining needs ond pro-
groms;

8. keep operoting supervisors ond public work directors informed of hoíning
needs ond troiníng cornpletions;

9. moke reporls to the Cenhol Troining Llnit os requÍred for improvements ïn ond
monogement of the progrom; ond

10. prepore provinciol-level hoining budgets, ond control cæts to opproved budg-
els.
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h will be noted thot these individuots serve os unofficiol extensions of the Cenhol

Troining Lhit os well os officiol ossistonts to their directors. They plon, schedule, ond

monitor lhe conduct of hoining, providíng ossistonce lo the ínslructor+upervisors os

needed. The officers meet with Centrol Troining Unit implementotion officer¡ to leorn

ol! they con obout eoch cot¡rse ond series of courses, ond poss the informotion on to the

supervisors. Since they work with oll the supervïsors, the hoïning officers olso pick up

ond pos on implementotion experience wìthin their provinces.

Centrol lmplementotíon Officers

fu with the troining offícers in the provinces, ïmplementotion officers in the Cen-

hol Troìnìng Unit hove no instruoctor functions, except lo the extent thot they develop

the provinciol troining officers.t/ They demonstrote implementotion techniques, clorify

poínts, observe implementotion under woy ond counsel froining officen on improvements.

Since they trovel frorn province to province, they ore oble to pick up effective techniques

ond pos them on.

Thus for in the proiect, Ìhe Centrol Troining tlnit implementqtïon officers hove con-

cenlroted on progroms in the provinces. fu the provincîol troïning officers becqne in-

creosingly independent, concentrotion will shift fo Ìhe operoting direclorotes of Bino

lvlorgo.

e/ A complete posítion description is included în the AppendÏx, storting on poge A-25.
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Chopter Fíve

TRAINING MANAGEMENT SYSTEM

The hoining monogement system, the for¡rth moior element of the froiníng progrom,

consists of the orgonizotíon for troining, functionol stolemenfs ond position descríptions os

discussed ín Chopter One. lt olso consists of on informotion system.

The informotion s¡rstem is bosed on requirements-who musf hove whot informotion

in order to tqke proper octions? The first six sections of this chopter deol wíth informo-

lion requirements:

l. progrom obiectíves;

2. polícíes governing fhe progrom;

3. monpower needs;

4. troining needs ond príoritíes;

5. production ond implementotion schedules, ond progress reports; ond

6. troining evoluotion reports.

The finol seclion deols wilh the troining monogement monuol.

Obiectives

All persons involved ín Ìhe progrom must know íÌs obiectives. There ore two:

l. to develop knowledge ond copobílitíes os needed for highwoy çerotions ot
the notionol ond provinciol levels-except those provided by educotimol

-37 -
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institutîons; ond

2. to ensure uniform, nolionwide opplicotion of wqk methods ond work stond-

ords odopted by Bino lvlorgo.

Knowledqe ond Combi I ities

The fïrst obiective opplies to oll levels of personnel in Bino À,1orgo qnd the provin-

ciol highwoy ogencies. tt covers oll cornbinotions of knowledge ond copobilify unique

to highwoy operotiørs, os distínct frorn those mostered in schools, colleges, ond univer-

sities.

The obiective is to ensure thot the personnel con corry out their work ossïgnments

properly. lf they connot, they need troining-or should be reploced by others who con

do the work.

[¡,' i f.¡rm Work À4ethods

The second obiective supports the first. The direciorotes of Bino À4orgo wíll define

work methods ond workmonshîp stondords. The troïníng progrom will be desïgned to en-

sure understonding of those methods ond stondords, ond obility to opply them.

Pol icies ond hocedures

All penons involved in the progrom musf olso know the fromework of policìes with-

in which fhe progrom will be corried olt, ond who isresponsible for implementing eoch

poticy. The Steering Committee recommended odoption of eight policystotønenh; oll

were qpproved by rhe Dírector Generol . They ore summorized below.'"/

lq/ Ihe eíght policy stotements ore íncluded in the Appendïx, storting on poge A-1.
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Polícíes Èeporotion

ln summory, the first policy stotement provides thot:

o oll hoiníng policies hoving generol opplicotion to officiols involved in the

progrom will be set forth in o series of stotements; ond

o fhe stotements will be prepored by the Centrol Troíning Unit, recommended

by the Coordinoting Conrmittee, opproved by the Director Generol, ond

mode ovoiloble to oll concerned.

Work l/ethods

The second stolement, os indicoted in Chopter Two, provides for work methods

developrnent:

r work methods ond workmonship will be uníform throughout lndonesío; ond

o Bino lvlorgo (octuolly the operoting directorotes of Bino lvlorgo) is responsible

for developing the mefhods ond workmonship stondords.

Course Production

lhe third stolement provides thot:

¡ Bino lvlorgo ond provincíol highwoy employees will be hoined relotive to

the officiol work methods ond stondords; ond

¡ the Centrol Troining Lrn¡r w¡ll produce the courses.

-39-
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lvlonogement lmprovements

lhe for.¡rth policy recognizes the need fo control resultsqnd costs through monoge-

ment improvements. lt stotes fhot:

I productivify rotes wíll be ímproved ond unit costs will be reduced throrgh,
omong olher things, effective monogement of work loods, monpower ond e-
quipnent;

o Bino lv'lorgo (the operoting directorotes) wíll develop monogement methods

ond guidelînes; ond

¡ the Centrol Troinïng Unït will produce oppropríote co{rrses.

Trqiníng lmplementotiqt

Ihe fifth stotement covers implementotion of the troíning:

r the regulor operoting offíciols of Bino l/lorgo. wíll implement the troinÍng
progrom withïn Bino lv'lorgo;

o the regulor operoting officiols of fhe provinciol pu-blic worlc deportmenls

will implement the progrom for their highwoy employees; ond

¡ Bino lvlorgo (Cenfrol Troining Unit) wïll supply the troining moleriols ot no

cost to the provinces.

Trqining EvoluotÍon

So the troining Progrom con continuously be improved, the sixth policy stotemenl

provides thot:

r the hoining progrom ond courses will be evoluoted in lerms of eose of qd-

ministrotion qnd results obtoined ot wak sites;
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r implementotiort officers will evoluote odminislrotive ospects of thc progrom,

ond opersting officiols will evoluqte work-ite result:; ond

¡ th¿ Cenhol Troíning thít w¡ll ímprove the progroms ond courses in response

io cvqluotion findings.

Technîcol Reference Svstem

Since the troiníng progrom will never be oble fo cover ott technotogy needed for

the progrom, the seventh polícy provides thot:

. o tcchnicql reference líbrory will be estoblîshed ond moint'oined in Bino À/or-
go ond eoch provinciol deportment of public work;

o the Cenkol Troíning L,nít w¡l¡ develç ond monoge the Bino l"lorgo librory,
ond proríde for íts duplicotion in the provinces; ond

o provincîol troining offícen wíll monoge fhe provinciol tibrories.

tlogrom Avoilobiliv

Ihe finol policy sbqtemenlnokes the progrom qvoilqbte to oll who cqn use it. lt
¡tqtes thot:

r híghwoy employees sholl olwo¡æ be troined first; ond

. cqrrses ond other mqleriols con be mode ovoilobte to olher publîc work o-
çncies (notionol, provinciol ond locol), ond to consultont¡ qnd contrqctorr
cngoçd ín highwoy work, to the extent thot they wiil be useful.

-4t -
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lvlonpower Need¡

The Cenhol Troining unit ond the Coordinoting Cønmittee must know how mony

employees must be troined in order to plon ond schedule troining Progrsms.

Under normol circumslonces, the informotion is supplied by operotíng officiql¡. ln

this cose, the proiect stoff developed monpower needs estimotes.

Estimoting Technìques

l"lonpower needs estimotes were developed within o generol fromework of perfa-

monce budgeting. The procedure used in developing eslimotes for routine ond periodic

rood mqinlenonce ocfivities is summorized in Figure 12.Jt/

The technique, os con be seen in Figure 12, is to estimote the onnuol work loods

ond, using proper crew sizes ond reosonoble productivity rotes, cønpute the monpower

required to occornplish them. Similor technigues were used in estimoting monpower re-

guired for bridge consfruction, ond equignent service shop octivíties.

Needs Estimotes

Ihe 1979 monpower needs for mointenonce, upgroding ond cq¡struction work losds

(os represented by Repelito ll) ore estimoted in Figure 13. The estimotes inch¡dc-thcrse

for Bïno lvlorgo ond the provinciol highwoy ogencies, consultont design firms ond con-

struclion .^tro.t*.12/

The monpower needs report includes conrplete procedurol descrìptions, plus yeor-
by-yeor eslimotes through 

.l979. lt hos been given to Bino lvlorgo ond the lnterno-
tionol Bonk for Reconsfruction ond DeveloPment.

Wthout,being oble to identify upgroding ond constructíon proiects thot will be
corried out by government onä by-cørtroctor forces, only totol estimotes cot¡ld be

used.

ü/

r2/
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SU^,{IV{ARY OF PROCEDURE

FOR ROUTINE

Fistre 12

USED ]N ESTIMATING MANPOWER NEEDS

AND PERIODIC À4AINTENANCE

l. The roods were clossífied occordîng to type of mointenonqe work in-
volved-eorth, grovel, low-type ospholt, ínfermediote ospholt, ond

hígh-troffic ospkilt;

Ihe kilometers of rood in eoch such clossificotion to be mointoined

ín eoch province were counted;

Key rortine ond períodic mqintenonce octivíties were defined-those

representing obout 80 percent ol the work;

The freçency with whích eoch octivity should be corried out (to
provide proper service to rood users) wos identified;

Stondord crew sízes ond eguipnent cornplements, overoge mqteriols

reguírements, ond reosonoble productivity rotes were determined for

eoch key ocfivíty;

The volues obtqíned in Steps 2, 4 ond 5 were used to colculote on-
nuol monpower needs for eoch key octivity in eoch province;

Ìhe volues obfoíned in Step ó were increosed by 20 percenl to oltow
for nonkey octivíties; ond

The totol crewdoy requirements were onolyzed to estimote monpower

needs by anployee cotegory.

2.

3.

1.

5.

6.

7.

8.

125
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Figure 13

EST¡MATED MANPOWER NEEDS

Estimotes of monpower needs for 1979 ore shown below. All estimoles must

be considered provisioÅol, subiect to moior chonges os chorocteristics of the high-
woy progrom ond monogement systerns ore worked or¡t.

1979 Estimoted
Needs

Current
Emplovment

Engineers:
o lvlonogement
o Proiecl*
r loborotory
o Equipnent

Engineering Technic íons:
o Advonced construction
r Subordinote constructîon
¡ Advonced loborotory
o Subordinote loborotory
o Surveyon (tronsitmen)

Field Supervisors, toborers:**
r Superintendents
¡ Lobor foremen
o Skilled loborers

Equîpnent Opeotors:
o Truck drivers
o Roller çerotorso Looder operotors
r Distributor operolors
a Dozer operotors
r ô/otorgroder operotors
o Stone crusher operotors

Equ iprnent Workslrop Personnel:
r Supervisors
¡ Mechonïcs
r Croftsrnen
o Servíce personnel

1,545 900

7,æ0 3,ó00

20,595 1,4O0

10,580 2,W0

hove lo subtitute

1,035
255
r00
t55

.no
3,910

300
1,800

900

2,215
7,3n

I 1,030

7,300
1,800

270
290
2t0
570
t40

2t0
675
235

1,710

Totol
2,830

æfrF
1,200ww

hoiect engineers ond qdvonced engineering technícions will
for eoch other to moke up for ony shortoges.

Excludíng common loboren.
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Ihc nccd¡ cetirnote¡ in Figure 13 include thoce for cnginecrr, loborotory technieions

ond suweyon-three groupc thot thu¡ for hgve been exempt frør wsk methods hoining

cfforts. The torgets hove been the other cotegories shown in Figurc l3-obor¡t 38r700

p€rrxìs. Approximotely 10,800 of thce currently employed rcpresented immediote for-
get groups.

Trcining Needs ond PrÍoritíes

Ihe Centrol Troining Lhit must olso know whot the troiníng needs orè, ond theír

priorities.

To repeof, the work methods ond workmonshíp requiremenls represent hoiníng needs

for mst employment cofegories. À,lonogement methods ond engineering proctices repre-

sent hoining needs for the rest.

Needs

The octîvíties to be performed were identífied ond closified os troining needs. A
tentotive course title, wifh o brief descrîptíon of subiect molter coveroge, '¡,us used to
nome eoch need.

Ihe titles ond coveroge descriptions were chonged os couße desîgns were prepored.
For one thing, the subiect motter often exponded greotly os wsk methods were fully de-
fíned. For onother, it seemed best to ovoid producing courses lhot wor.¡ld be too long fc
the troinees qnd instructor-engíneers. Also, individuol troining requirements vory wide-
ly due to voriotions ín work loods ond, consequently, in the wuyr crews ore ossigned to
hondle thern. lf too mony work methods were included in ony courle, loo rnony troinees

would be toking troining they connot use.

-45-
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Èiorities

The Secretory Bino lvlorgo, guided by the directors, sets priaities fc course pro-

ducÌìon. The initíol príorities hoving been filled, the Secretory oLfoins priorify infor-

motion frqn fhe provinciol publíc works directors, ond by onolyzing upconring Progrorns.

lhe initiol priorities were bosed on the monpower ond troining needs doto, plus

these considerotions:

o Rood mointenonce levels hod lo be improved quickly, ond 32,000 kilorneters

of ræds, together with bridges, must be mointoined onnuolly;

o Equípment fleeh hod to be servïced properly, to ovoid expensive repoïrs; ond

o Severol lorge work loods must be cornpleted before 1979, including:

+ 1,500 kilometers of new highwoys,

+ 12,500 kilorneters of betterment proiects,

+ ó,000 kilqneters of rehobilítotion proiecb, ond

+ 30,000 meters of new bridges ond bridge repoirs.

Schedules ond Progress Reporfs

Bino l'4orgo directors need to know plonned cornpletion dotes fo¡ courses in poces.

They ond public works directors need implementotíon schedules ond progress rePorfs.

hoduction Schedu les, RePorf¡

It tokes qbor.lt three mon-rnonths to cornplete on overoge co{rrse frøn design thro.rgh

the pemoster stoge. Since there ore mony deloys in the process, eoch production speciol-

ist needs three or more courses under woy to mointoin his productivity rote.

-46-



training guides (see also manuals): 177, IEI-183, ZOO,
21lr 2l?-222, Ref. 4, Ref. 7¡ Ref. Er Ref. l0

training management, see training programs

training needs: 26, 95, l19, 127-12E, ljl, l55, lj9,
Ref. 9

study, xxvi-xxvii, xxviii, 21, ßr-L jj, 160, l6l-169,
194-195, Ref.5, Ref. 6, Ref. 9

training product¡on units: xii, xii¡, 40*lll, 52, 64,87,
Ref. 2

training programs: xv-xvi, xx, xxv, xxviii, ll-12,
3Y+6, 159-1E6,225-227, Ref . l, Ref . 2

adaptation of other programs, 20t-205, 209-2Il,
Ref. 7

administration, lr-16, 27, 79, ll9-131, 206-207,
Ref. I, Ref.4, Ref.6, Ref. 10, Ref. ll
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The typicol productïon schedule consísfs of q bor chort showing:

the courses, identifíed by titles;

the plonned period of production fa eoch stoge of production;

lhe current production stotus; ond

the plonned dote of releose for ímplemenfotion.

Troining Schedules

lmplementofion schedules ore much morè cornplex thon producfion schedules. S"p-

orote schedules ore pepored for eoch employee cotegory, ii occordonce with priaities
set by the public works directors.

So thqt the courses ore used to best odvontoge, eoch provinciol troining officer

schedules ihe use of eoch course or series of cour:es. To do this, he must know the nome,

emplo¡rrnent clossificotion, orgonizotion unit, locotion ond troining needs of eoch em-

ployee. He must ensure thot eoch section engineer, district engíneer, ond equipment

shop supervisor ¡eceives the cor¡rses he needs of o time when he con use thern-ond in

proper sequence. And he must províde for movemenh of the co{Jrses frqn section to sec-

tiqr.

Troining Progress Reports

Eoch provinciol highwoy engineer ond public works directormust be informed of

Progress mode in conducting troining progroms. Ihe Cenlrol Troining Unit uses summory

ínformqtion fc reports to the Secretory Eino lvlorgo ond díreclors. To ovoid collecting
more infqmotion thon con be used, reports ore mode os follows:

to the povincíol hoining officen-the nomes of employees troined, hoin-
ing cønpleted, ond dotes of cornpletion;

-17 -

o

a

o

a
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to the provinciol highwoy engineers ond public works direcÌors-the numbers

of employees needing ond conrpleting eoch type of troinïng, by orgonizotîon

unit;

to the Cenhol Troining [Jnit-the numbers of employees to be troìned ond

the numbers troíned in eoch province, by employmenf cotegory ond course;

ond

to ihe Secretory ond direclors-the numbers to be troined ond the numbers

hoined notionwide, by employee cotegory ond co¡rse geries.

Troining Evoluolîon Reporls

The Centrol Troining Unit must know whether or not the cor.¡rses work. lf not,

thing hos lo be done, such qs:

provïding odditionol guidonce to provincïol troining offîcers or înstructor-

supervisors;

improving the instructor's guides; a

improving the counes.

Agoin, lo ovoid collecting more informotíon thon wíll be useful, the reporting sys-

tem hos been limíted. For.rr provinces evoluote ond report on the odministrotive choroc-

terisfics of the courses, ond on effectiveness of the courses ín improving work methods

ond wakmonship. Only two sectíon engineers withín eoch of these povinces moke eVol-

uotions. This qystem ossumes thot, if fhe courses work properly in these sectlons, they

will work in qll sections ond oll provinces. lf ony olher province hos difficulty with them,

they ore expeèted to subnit speciol reports. Additionol ossistonce wíll then be provided

or the effectíveness of the cor¡rses will be reevoluoted.

-48-
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Troininq lVlonoqement lvlonuol+

The troíníng monogemenl moir.pl dãfñA rFãþrogrom obiectivel onã troîning or- -

gonîzotion. lt includes copier of the polícy stofements ond posilion descriptims. Fi-
nolly, it includes fhe monogement informotion requirements, reporting procedures, ond

guídelines to key ospects of monoging the pogrom.

-19-
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Methods Employed in Conducting a Training Needs
Study in a Maintenance Division of a
State Highway Department
KERMIT L. BERGSTRALH, Roy Jorgensen Associates

Valid measures of training needs a¡e made for current and potential
maintenance zupervisors. They reveal the most urgent needs and the
best course content and form for training.

Maintenance zubj ect matter oiqlert s and experts in study technique s
work as a team to accomplish the following:

1. Ascertain the status of the total zupervisory force onfactors
that affect learning, using employer records to find age, education,
erçerience, and geographic distribution factors.

2. Breakdownthe tasks of each maintenance job and list them in
job element statements, to reveal the knowtedge, skills, and abilities
needed to do the job, which a¡e then combined into KSA statements.

3. Measure how well a random sample of supervisors possesses
the knowledge, skills, and abilities needed in their jobs; KSA-based
written tests, performance tests, and zupèrvisory appraisals are
used and results are projected stateu'ide to fi¡rd the total number
needing training on that KSA.

4. Meazure the sample supervisors for their capacity to learn,
using a standard test, and using questionnaires a¡d interviews to see
if they are willing and have time to take training.

oTHE obiective of this paper is to present a technique that can be used to identify the
training needs of highway maintenance supervisors and to develop a ptan for training
those srpervisors.

Three subordinate objectives a¡e involved-

1. To identify the training needs of the maintenance supervisors,
2. Toidentify thecha¡acteristics of the maintenance supervisors that wilt havebear-

ing on their training, Ðd
3. To use the training needs data and the zupervisor characteristics data, together

with current training technology, in developiag the plan for training maintenance
supervisors.

TRAINING NEEDS IDENTIFICATION PROCEDURE

Identification of the training needs of maintenance zupervisors involves four steps:
(a) development of a survey orgarization, (b) identification of the work performed úythe
maintenance srpervisors, (c) identification of the knowledge, skills, ana aUilities (*Se)
needed to perform the work, a¡d (d) identification of the extent to which current super-
visors and potential future supervisors have the knowledge, skills, and abilities nelAed
to perform the work. Any lack of required KSA constitutes a training need.

Poper sponsored by Committee on Mointenonce Pesonnel ond presented ot the 47th Annuol Meeting.
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Survey Organization

The organization required to condr¡ct a training needg gurvey includes a trainingneeds
committee and a Project staff .

Training Needs Committee-Persons thoroughly knowledqeable about the specific ac-
tivl@cesupervisorsa¡eneededforserviceonatrainingneeds
committee. The committee members, as a group, a¡e reE)onsible for defining thework
performed by maintenance zupervisors, and the knowledge, slcills, and abilities needed
for satisfactory work performance. They are further responsible for developing tests
and other measures used to identify the extent to which individuals actually possess the
required KSA.

Project Staff-Two persons a¡e needed on the project staff; both should have special-
izeilEowte@e alout training. They are responsible for conducting the committeemeet-
ings, for collecting and classifying the work data and the KSÀ data, and for developing
the zurvey materials. They are also responsible for tabulating and interpreting the re-
sults, and for developing a recommended plan for training.

Identification of Work Performed

Persons are employed to perform work. It is necessary, then, to analyze the work
itself to identify the knowledge, shills, and abilities needed to do the work. Analysis
of the work performed by maintenance zupervisors (and by almost any group of em-
ployees) involves identification of the major elements of the work and of the specific
tasks that make up those elements.

Job Elements-The mai¡tenance of roads and bridges involves, among other things,
theTepai¡ing-of zubbases and bases, asphalt surfaces, concrete pavements, and struc-
tures. Each of these activities can be considered a job element-a definable segment of
the work performed.

Job Element Tasks-A task, as the term is used hereir¡ is a unit of work performed
in connection witñ a ¡oU element. For example, among the tasks performed in connec-
tion with base and subbase repair a¡e (a) the location of the repair work to be made, (b)

identification of the materials involved, and (c) calculation of the quantities of materials
needed. AII significant tasks performed in connection with each job element a¡e identi-
fied so that the KSA needed for their performance can be determined.

Job Element Statements-A typical job element statement, that for base and subbase
rep@

Deportment of Highwo¡a
Mointenonce

Scope

The repoiring of bose ond subbose structures.

Tosla

I. ldentify the locqlion of needed repoirs ond the extcnt of eoch need.

2. ldentify lhe type of bce involvedr soil cement, iron ore, concrete povement, soil, limc ircoted
soi l, or sond, cloy, grovel.

3. Colculote the quonrities of moteriols required.
4. Locote the source of moleriols.
5. Plon ond Ínitiote the operotïon:

Orgonize monpower ond equipment,
Moke individuol work ossignments,
Lood moleriols,
Proceed to work site.

Job Element Stotement
Number 2

BASE AND SUBBASE REPAIR
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ó. Supewise the performonce of v¡ork ot the iob site:
Remove the defective bose section,
Reploce the rcmoved moteriol,
Compoct the moteriol,
Shope up the bose,
Cleon up the work site.

7. Prepore reconCs of moteriols, equípment, ond monpower r.rsed.

A job element statement reflects a major activity that can be isolated from all other
work activities for analysis pu{poses. The tasks listed a¡e set forth only in zuch detail
as is necessary to indicate the knowledge, shills, and abilities needed for their
performance.

Job Element Series-A typical list of job element statements, developed to identify
the wõrXlõilõrmãilTy maintenance supervisors, is as follows:

l. Aspholt surfoce repoir
2. Bose ond subbose repoir
3. Bridge pointing
4. Bridge repoir
5. Concrete povement repoir
ó. Concrele structures repoir
7. D¡ich cleoning ond shoping
8. Dminoge equipment mointenonce
9. Equipment mointenonce-field

10. Equipment mointenonce-shop
ll, Fence instollotion ond moinlenonce
12. Grovel rood conditioning
13. Guordroi I instollotion ond mointenonce
14, Mudiock operotion
15. Po* mointenonce
ló. Povement morking
17. Pip plocement
18. Rest oreo construclion
19. Right-of-woy cleon-up
20. Roodside mowing
21. Roodside forestry
22, Shoulder ond slope mointenonce
23. Sign fobricotion
24. Sign plocement
25. Snow ond ice control

Identification of KSA|s Required

Each tagk requires the possession of knowledge and ability for its performance, and
some tesks require shill-a term used in this paper to mean unuauat ability with tools
or equipment. So that these knowledge, skill, and ability requirements can be treated
meaningfully from a training standpoint, they must be identified, defined, andclassified.

KSA ldentification-To calculate the quantities of materials required to repair a sub-
Uasã structtrre, it is necessary to be abie to work with whole and ãecimal numbers a¡d
to know the formulas for volumee, If two or more materials a¡e to be used, it is neces-
sary also to know the types of materiale and how they will behave when mixed with each
other. Each task in each job element ie analyzed in this way.

KSA Definition-Each requirement of knowledge, of skill, and of aùility includes
eveifrñ@ neetieã, but is timitea to that actually needed, for satisfactory work perfor-
mance. If the employee must be able to add and zubtract whole and decimal numbers
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and to calculate a¡eas and volumes, the defined requirement lncludes, and is limited
to, these abilities.

KSA Classification-As each increment of knowledge, skill, and ability is defined, it
is ciñEiñãi wÍITEñãrs of its kind and classified so that all can be treated meaningfully
in terms of training needs identification and training materials development.

Two types of KSA's are developed. The first represents a combination of knowledge,
skills, and abilities used by almost all maintenance supervisors, as illustrated in the
typical KSA statement that follows:

Deportment of Highwo¡'s KSA Stolement

Moínlenonce Number 4

MATHEMATICS

ADDITION, SUBTRACTION, MULTIPLICATION AND DIV¡SION

Knowledge

l. Of the relotionships between whole numben, decimols, froctions, ond percents.

2. Of üe rules thot opply in lísting whole, froclionol, qnd decimol numben in order to odd or
subtroct.

3. Of the rules thot opply in the plocement of whole, frocfionol, ond decimol numbers before they
con be multiplied or divided,

sk¡ll

l. To work with whole, froctionol, ond decimol numben in colculoting quontilies, grodes, ond ele-
votions for roo{ ond bridge mointenonce work.

2. To converf froctions to decimols ond decimols to froctions.
3. To relote numbers to eoch other os rotios.

The second represents a combination used only by certain supervisors-in this case,
those responsible for making base repairs. A typical KSA statement illustrating this
type is as follows:

Deportment of Highwoys KSA Slotement

Mointenonce Number 30

BASE REPAIRING

Knowledge

l. Of the functions of the bose strucfure of o rood.
2. Of the Depcrtment stondords ond specificotions opplicoble lo the construction ond reco¡struc-

tion of bose structures.
3. Of whot constitutes bose foilure, whot cquses bose foilure, ond whot indicotes bose foilure.
4. Of the different types of boses used: soil ond cloy; lime or oil treoted soil ond cloy; soil ce-

ment; iron ore, shell, grovel; portlond cement; ond ospholt.
5. Of the equipment r¡ed to moke bose ond subbose repoin, ond the copobilities of thot equipment:

droglines, grodolls, motor groders, rollers, tompers, seomon stobilizen, oir compressors ond hom-
mers, ond pull troctors.

ó. Of the methods of operotion involved in excovoting, moving, ond plocing of rock, soil oggre-
gotes, shell, iron ore, ond odditives fo reconstruct bose ond subbose sections.

7. Of soíl density ond compoction requirements.

.

l
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8. Of the speciol methods ond requirements involved in the plocement of eorth under ond in sup-
port of droinoge pipes qnd culverts.

9. Of the need to provide for the proper droinoge of bose structures.
10. Of the speciol records ond reports opplicoble to bose ond subbose repoin.

ski il

l. ln the use of the speciolized tools ond the operotion of the speciolized equipment involved.

Ability

l. To recognize ond evoluote the conditions thot indicote subbose ond bose foilures, ond the ex-
tent of such foi lures.

2. To plon, orgonize, ond supervise lhe work involved in moking repoirs to subbose ond bose

strucl ures.
3. To insure thot the moteriols to be used hove been sompled ond tested ond continue to besuitoble,
4. To inspect the methods used cnd the workmonship to insure complionce with odopted procedures

ond stondords ond ochievement of lhe desired resuli.

KSA Guidelines-Four guidelines are followed in classifying knowledge, skills, and
a¡ ili[ie sTorTraining needs analy sis purpose s:

1. Each classification describes a single combination of knowledge, skills, and
abilities needecÌ for the performance of work.

2. Each single combinatiorr is made as broad as possible, but not so broad âs to re-
quire a significant number of persons to know and to be able to do things not required
for the performance of their assigned work. Example: Certain supervisors need to
add, subtract, multiply, and divide. Others need to do this and to calculate areas and
volumes. Two KSArs are developed to avoid requiring the first group to take training
in area and volume calculation.

3. Each combination overlaps the other KSA combination as little as possible. Ex-
ample: the ability to add and zubtract is not included in each KSA rvhere the ability
applies.

4, The total series of KSA combinations contains all of the knowledge, skills, and
abilities required for accomplishment of all of the work, regardless of the numbers of
persons, levels of authority, or numbers of organization units invr¡Ived.

KSA Series-A typical list of KSA statement titles applicable to maintena¡ce super-
visors is as follows:

KSA Stotement Title KSA Number

Bosic Group

Deporlment, division, ond district orientotion
Mointenonce function orientotion
Terns oppropriole to moinfenonce
Mothemotics-Addition, subtroction, multiplícotion, ond division
Equipment-FuncTions ond copocities
Equip'ment-Service
Soil ond oggregote mixes
Porflond cement concrele mixes
Aspholtic moteriols
Rood ond bridge moinlenonce stondords
Record keeping ond reporting
Monuols of reference
Public relotions
Communicotions

I

2

3

4
5
6
7
8

9
l0
tì
l2
t3
t4
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. Så9¡ptpl-The 50 KSA statements listed above are placed in three groups: the
basic KSA's, the specialized KSA's and the advanced KSÀ's. The basic fSe group in-
cludes 23 KSA's. AII mainten¿rnce supervisors need to know and to be able tJ¿o tiat
which is represented by these 23 KSA's. The specialized KSA group includes 26 KSA's.
Individual supervisors need to know and to be able to do only ttrõse things set forth in the
KSArs that apply to their current work assignments or wifl äpply to thelr upcoming as-
signments. One KSA, that for first level management, tras Ueei ptaced in the adianced
KSA grorrp- Only persons responsible for planning, oiganizing, scheduling, directing,
and controlling work on a district-wide basis a¡e expecled to tlnow and to be able to do
those things represented by this KSA. (The advancei group typicaüy contains two addi-
tional KSA' s, those representing the knowledge, skills, a"ã a¡Uities needed at the mid-
dle management ar¡d top management levels ol the maintenance function. )

Identification of Training Needs

The maintenance suFervis_ors, es a group, must possess the knowledge, s¡ills, and
abilities represented by the 50 KSA statements. Ali zupervisors must know and be able
to do that which is represented by the 23 basic KSA's. Individual supervisors must know
and be able to do that which is represented by onc or more specialized and advancedKSA's. Any lack of required knowledge, skiils, and abilitieå represents a training need.

Four steps are tahen to identify the training needs among curient and future miinte-
na¡rce Bupervisors:

- 1. Individual andpo]ential zupervisors a¡e selected at random to represent, assam-ples, the personnel included in the training needs survey.2. Tests a¡e used to determine the extint to which tLe individuals i¡ the samples
possess the knowledge, shills, a¡¡d abilities rreeded in the performance of thôir
assignments.

3. Evaluations and appraisals are used instea.d of tests in connection with KSA com-
binations that do not lend themselves to testing.

4. Test, evaluation, and appraisal results are projected to obtain indications of the
training needs of the supervisory and potential sopõrvisory personnel represented by
the samples.

. TyPical Sqmple-For purposes of this paper, it is assumed that 200 persons are em-
ployed es maintenance supervisors, and 800 a¡e emplo¡;ed in the subordinate positions
from which future supervisors will be selected.

So that the training needs of these two groups can be identified without testing and ap-praising each individual, two samples of employees are selected. Table 1 givesätypical

TABLE I
TYPICAL DISTRIBUT¡ONS OF MAINTENANCE SUPERVTSORS AND POTENTI,AL

SUPERVTSORS, AND TYPICAL SAJIIPLES FROM EÀCH GROUP

$¡tewide Force Tr¡ining Needs S¡mpte
Pe¡mnel Cetegory

Number
in Grop

Percent
of Croup

P€rcent
of Group

Numb€r
in Crsp

Percent of
q¡tewide Fo¡cê

guperviers
Foremù IV
Fo¡cme ll¡
Fo¡emú tr
Fo¡€mil I

Grdp tot¡l

Po(entt¡l $¡p"rvlæ¡!
Equlpment ç€Ì¡tor w
Equtpmcnt op€¡¡tor nI
Mrlnlenùce mü ll
Mæhútc ln

Grap totd

Tolâl

l0

t5

toa

6
l2
20
32

?0

I
l2
50
t0

80

t50

105
30 l5
60 30

t00 50

200 !00

a0
60

620
@

800

1000

5
l0
??. 5
?.6

t00

8.5
t?. 0
28. 5
46.0

100

10.0
t5.0
62.5
t2.5
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distribution of supervisors and potential supervisors, and a typical sample selected
from each group.

As indicated by the data in Table 1, the sample groups must be reasonably compara-
bte to the employee groups they represent. If the total force is small, the sample must
be relatively large, ãs wtten 60 peicent of the Foremen fV a¡e selected to represent
the 10-man Foreman IV classiJication. If the total force is large, the sample groupcan
be small, as when 50 persons a¡e selected to represent the 620-man force of Mainte-
nance Men II.

If the total zupervisor force includes, say, ?0 persons or less, it is worthwhile to
test and appraise the total force. If the force contains upwards of 200 persons, a sern-
ple probably provides more accurate data tha¡ can be obtained by testing and appraising
the total force. If the force includes upwards of 1000 persons, an 8 to 12 percent sam-
ple is adequate and manageable.

Testing-Most maintena¡rce supervisors have been out of school for several years,
many of them for 30 years or more. Tests used with zuch persons must be designedto
i¡zure the testing of knowledge, shills, and abilities needed to do work, not knowledge,
skills, and abilities needed to take tests. Most zuperiors have evaluated subordinates
for purposes of salary increases and promotions. Evaluation systems used to identify
training needs must be designed to overcome previous conditioning, if training needs
rather than other cha¡acteristics a¡e to be identiJied by evaluation. Finally, tests and
evaluations are effective in relation to certain KSA's orùy. Others, such as supervisory
skill and public relations ability, probably a¡e best appraised by the individuals
tþemselves.

The most reliable indications of individual training needs are the objective indications
obtainable through tests, as compared to the subjective indications obtained through
evaluations and appraisals. Testing is preferred to evaluating and appraising-but only
to the extent that valid and reliable tests can be developed.

Just as tests are preferred to evaluations and appraisals, performance tests arepre-
ferred to written tests. If a zupervisor can perform a part of his work and thereby
demonstrate his ability to do the worþ he can show clearly his lack of a training need.
If he ca¡not perform a part of his work in the test situation, it can be assumed that he
has a training need. Some typical performance tests, if they a¡e called for in the work
situation, include establishing slopes on shoulders or ditches, and preparing or identify-
ing batches of asphalt mix.

Typical'questions used in maintenance zupervisor training needs tests are shown
below:

Bosic Mothemotics

Add the following numbers ond froctions: 6 + 3tÁ + 3.5
6tf tonks of ospholt were used. The tonk held ó00 gollons. The ospholt cost l0 cents p€r gollon.
Whot wos the cost of the ospholt used?

Aspholt

L Two types of ospholt hove been ploced on lhe Monitor's toble, Nome the two types.

Soils ond Aggregotes

I . Four somples of oggregote hove been ploced on the Monitor's loble. Nome the oggregote in
eoch, pon.

Monuols of Reference

Use the monuols provided by the Monitor to onswer the following questiom:

l. Where would you fÍnd instrucfions on how often to mow gross on the right-of-woy?

Nome the monuol

Gíve the poge number

l.
2.



Compendium 14 Text 5

31

The questions are short, clear, and higlrly job-related. Where possible, the written
questions approach the performance type, as when the individuat iJasked to use a man-
ual of reference in much the same way as he would use it in the work situation.

Written and performance questions are developed by personshaving specializedknowl-
edge about the work (the training needs committeã) and ã¿ite¿ ly persbnl having special_
ized knowledge about testing (the project staff personnel). Ca¡e is taken to insure that
the words, sentences, and sketches are appropriate to the education and reading levels
of most participants.

So that each zupervisor in the sample is tested and appraised in relation to the KSA's
that apply to his own work assignments, his immediate superior identiJies two groups of
applicable qpecialized and advanced KSA's: those that apply to work assignmettts pôr-
formed within the past two years, and those that apply to wôrk assignmenls to be per-
formed within the next year. So that each potential supervisor in the sample is teste¿
and appraised in relation to the specialized and advanced KSA's that will apply to his
first assignments as a supervisor, his superior identifies the KSAf s most tit<êty to Ue
applicable during the first year after promotion. The zupervisors and potentiai super-
viso¡s are then tested and appraised in relation to all of the 23 basic KSA's plus each
applicable specialized a¡d advanced KSA.

Persons tested are permitted to use any books, tools, and equipment avaitable to
them in the normal course of thei¡ work. Further, they are peimitted to do anything
that will help them overcome any apprehensions they may havl about the tests--excelt
whal would indicate they know answers they do not know, or have shills that they do not
have. Their deficiencies represent their own trainings and the training needs oi others
in the total employee force.

Tests a¡e organized so that each test éection represents a specific KSA. The test
sections a¡e scored as follows:

A score of 1 represents a training need in connection with the respective
KSA that should be fulfilled by specific employer action..
A score of 2 represents a training need of low priority, one that can be
fulfilled when materials a¡e developed for othei persõns more seriously
in need.
A score of 3 represents possession of the knowledge, skills, and abilities
needed for satisfactory work performance.

As can be seen, tests axe scored only as necessa¡y to identify existing training needs.
.EvaluatÍng and=Appraising-Objective testing is prefened [o zun¡ective eval-uations

and eppraisals' Since most tests a¡e un¡eliable in such KSA's as recordkeeping, public
relations, zupervision, and first-level management, evaruations and appraisù" g;ã
obtained.

Evaluations a¡e obtained from the immediate superior on those KSA's in which he
feels confident about his knowledge of the individual. Self-appraisals a¡e obtained in
connection with those {94'",- particularly supervision and fiist-level management, in
whi-ch tùe employee is himself the best judge of his training needs.

So that the evaluations and appraisals can be made as oújectivety as possible, the
following steps are taken:

. 1. The participants are fully informed as to the objectives and the technology of the
training needs survey.

?.__T1," participants are tully informed as to the standard of training applicable to
each KSA.

!. The participants a¡e assured that the results will be held in confidence by theproject staff. (All tests, evaludtions and appraisals are identiJied by employee-number.
The employee identifications are separatea tlom the survey materials to avoid the useof survey results in connection with such things as salary ittcreases and promotions. )
.. The. earne scoring system is used for the evaluations and appraisals as is used for
the tests:

A ecore of 1 represents a high-priority training need.
A score of 2 represents a low-priority training need.
A score of 3 represents no trainine need.
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S,lp€rvisrr
Foremu ry
Foremã Itr
Foremu Il
Foremu I

Crdp tot¡¡

Potential $¡pe¡vtsrs
Equipment operalor ¡V
Equipmenl op€r¡tor ltr
Ma¡ntenuce mu I¡
Mechúic ¡g

Grep toa¡l

Sâteside Force!
S\p€rvisrg
Potenti¡l eperviæra

Perænr Rep¡€æntêd
200
800

6
t2
20
t¡
?0

I
L2
50
10

80

1
2

10
22

35

6
I

12
7

8{

50

t
7

l?

25

3
5

22
6

38

?0
300

-2

I
t9

28

{
6

2,6

6

{{80

100
6{0

P¡o¡ectcd Rerult!
80

{,t0

NorGr Oñly ¡coo od I (rcFq¡ting high-prioriry toining æe*) *æ ucd.

Tabulating and Projecting Results-The rezults obtained from the sample employee
gro@þrojectedtorepresenttheresultsthatwouldbeobtainedifthe
total force were tested, evaluated, and appraised.

Table 2 contains a summary of the results typically obtained when samples of cur-
rent and potential maintenance supervisors are tested in connection with selected basic
KSA's.

Tabte 3 contains typical zummaries of training needs attributable to the specialized
KSA's.

Concerning advanced KSA's, typically 80 to 100 percent of the first-line managers
indicate a need for training in the principles and practices of management. Also, they
indicate a preference for training first in the technical phases of road and bridge mainte-
nance and then in the zupervisory and management phases of their work. Most persons
in this group are knowledgeable about that which is represented by the basic KSA's.

TABLE I
TYPTCAL SUMM.ANY OF SPECIALIZED KSA TRÁINING NEEDS IES'T RESULTS

AND PRO'ECTIONS OF STATEWIDE TRÀINING NEEDS

TASLE ¡
TYPTCAL SUMMANY OF BASIC KSA TRANNC NEES 1ESÎ RESULTg AND PNO'ECTIOI{s OF STATEW¡DE TRAINNG NEEDS

In Nerd ol Îr¡lnint

Permel Celegory Pc¡nr lclad DGpa. -Dlv. -Dldrlct
O¡lcntrl16

Melntenuce Fuctl$
Orlent¡lto

Terminology ud
Nom€nclalufe

Numbar Percãt Number Pelc€nt Number Percent

Bæ Reprira cr¡vel Road
Repal¡r

A4hrlt S¡¡face
Repalrg

l¡r Nê€d TeÉed l¡ Necd

Permel Cetegory
Tot¡l
Force

Suplê
Grüp

t
2
I

12

19

5
6

2:

{0

5t
100

6
6

10
10

38

7
8

T

5{¡

6l
31
93
107
28 t2

32
E{,:y

33 22

10662
301242
602083

100 32 L2 6

2ú ?0 30 13

40863
80t26{

620 50 20 l4
00 ¡0

8m 80 32 2l

200 ?0 85 35
800 80 320 2r5

Proiected Resulta
80 35 110

328 220 500

$¡p€rvisra
For€me lV
Foremu II¡
Foremu U
Forêmu I

Grap tot¡¡

Potential ll¡p€rvisrr
Equipment operelor IV
Equlpmeú op€r¡tor III
MainteDsce mu tr
Mechuic Itr

Crop tot¡¡

Salewide Forcer
Srperviær!
Potenti¡l nperviærr

Nor.: Prc¡cct.d figura hovc bcm rcund.d to th. Mtt 5.
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Summary of Needs-The following list contains a typical
f or current maintena¡¡ce supervisor s -the needs attr ibutable
deleted for purposes of brevity:

33

training needs zummary-
to many KSArs have been

Bosic KSA Troiníns Needs

Number
of

Penons

70
r40
125
90

tó0
r20
lt5

r35
r35
85

Percent
of

Force

l.

2.
3.

4.
5.
6.
7.
8.
9.

10.

ln the obiectives ond progroms of the Deportment, the Mointenonce
Division, ond the ossigned district
ln the bosic technology of rood ond bridge mointenonce
ln the terms used to represent ¡ood ond bridge structurol elements
ond rood ond bridge mointenonce octivifies
ln rood ond bridge mointenonce stondords
ln the clossificotion ond use of soils ond oggregoles
ln the clossificotion trnd use of ospholtic moteríols
ln the use of portlond cement concrete
ln the use ond copocíties of highwoy-moinlenonce equipment
ln bosic mothemotics
ln the colculotion of oreos ond volumes opplícoble to mointenonce
work

50
4

35
70
62
45
80
ó0
57

67
67
42

r00
80

35
JJ
55
ó0
a5
80
70
l0

170
l0

ll. ln keeping records
I2. ln using reference monuols

ond Advonced KSA Troin Needs

ì3. ln bose repoir supervision
14. ln grovel rood repoir supervision
I5, ln ospholt surfoce repoir supervision
ìó. ln portlond cement sfruclure repoir supervision
17. ln droinoge mointenonce supervision
18. ln ríght-of-woy mointenonce supervision
19, ln shoulder mointenonce supervision
20. ln sign, signol, ond morkings mointenonce
21. ln the principol proctices of supervision
22. ln the bosíc principles of first-line monogement

Analysis of the list indicates that the tr.rining needs attributable to any given KSA
can be identified and,,to a certain extent, quantified for analysis purposõs-and thetrain-
ing needs may range from only a few persons on one KSA to nearþ the total force on
another.

The following list contains a typical summary of the training needs attributable to
potential maintenance supervisors who are drawn from the ranks ofthe equipmentoper-
ators and mechanics. Percentages given are for persons who will actualþ 6u pronìt"a
to zupervisory positions, as against percentages of the current force.

Percent in Need

l. ln the obiectives ond progroms of the Deportment, the Mointenonce Divi-
sion, ond the osigned District

2.
3.

ln the bosic technology of rood ond bridge mo¡ntènonce
ln the terms used to represent rood ond bridge structurol elements ond
rood ond bridge mointenonce oclivities
ln rood ond bridge mointenonce stondords
ln the closificotion ond use of soi ls ond oggregotes
ln the clossificotion ond use of ospholtic moteriols

80
55

,f5

90
&5

ó0

4.
5.
6.

1¡15
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Bosic KSA Troíning Needs (continued) Percent in Need

7. ln the use of portlond cement concretc
8. ln the functions ond copocities of highwoy mointenonce equipment
9. ln bosic mothemotics

10. ln the colculotion of oreos ond volumes opplicoble to mointenonce work
I l. ln keeping records.l2. 

ln rsíng reference monuols

Most of these persons will need training in the basic KSA'e. Perhaps the highest
priority of need can be attributed to the use of reference manuals, the keeping of rec-
ords, and the application of standards, but signilicant needs exist in relation to all
basic KSA|s.

A zummary of typical training needs attributable to the specialized KSAts is not
shown. As would be e:çected, almost all potential supervisors a¡e in need of training
relative to the specialized KSA's that will apply to their work assignments.

Summa¡y of the Needs Identification Procedure

The principal steps involved in identifying the training needs of an employee force
are summarized as follows:

1. Appoint a training needs committee a¡d a project staff to carry out the zurvey.
The members of the committee should be knowledgeable about one or more activities
ca¡ried out by the maintenance supervisors; those on the project staff should be knowl-
edgeable about training.

2. Identify every activity (job element) carried out by the maintenance supervisors,
and the principal tasks performed in connection with each activity.

3. Identify the combinations of knowledge, skills, and abilities needed to perform
each task (KSA's).

4. Develop highly work-related performance and written tests Ín connection with
each combination of knowledge, skills, and abilities-except those for which testing is
an unreliable method of identifying training neecls. Supervisory, public relations, and
management abilities a¡e not easily meazured by performance or written tests.

5. Develop evaluation and self-appraisal procedures for use in obtaining indications
of the training needs attributable to zuch things as strpervision, public relations, and
management.

6. Select individuals at random from the forces of maintenance zupervisors and
potential supervisors, and use the tests, evaluations, and appraisals to obtain indica-
tions of their training needs.

7. Tabulate and project the training needs of the samples to rgpresent the training
needs of all maintenance srpervisors and potential supervisors.

EMPLOYEE CHARACTERISTICS IDENTIFICATION PROCEDURE

The identified training needs of an employee force .are one set of the principal data
needed for planning an overall training program. The other data needed a¡e those that
reflect the cha¡acteristics and attitudes of the persons to be trained.

Among the characteristics that have bearing on the design of training programs ere
(a) tt¡e age, education, and experience distributions of the employees, (¡) tne relative
capacities of the individuals to absorb training, (c) ttre prevailing attitudes of the em-
ployees towa¡d training, and (d) the geographieal locations of the employees. Thefinal
characteristics that inlluence the design of the training materials a¡e the turnover and
force expansion rates.

Age, Education, and Experience Cha¡acteristics
Age Distribution-The distribution of the simulated training population according to

age is given in Table 4.

æ
70
ó0
70
90
90
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ÎABLE {
A TYPICAL DISTRIBUTION OF MAINTENANCE SUPERVTSORS AND POTENT¡AL SUPERVTSORS ACCORDING TO AGE

Pe¡æns
Employed

Yeils of Age
Perænnel Crtegory

Less thÐ
25 Yeue

25 ro 34
Yeus

35 to ,l{
Yeùs

45 to 5{
Yeùa

55 to 64 65 Yeus
YeùE ud Ove¡

S¡perviaora
Foremu IV
Fo¡emü I¡l
Foremu II
Forem& I

GrGp tote.l

Percent of group

Ave¡¡ße ¡g€, wetghted

Potetrtiat S¡pervisrE
Equipment operato¡ lV
Equipment operator m
Maintenuce mu l¡
Mechuic ll¡

G¡ep total

Percent of group

Ave¡age age, w€ighted

t0
30
60

100

200

100

i
ll
t5
1.5

1
8
9

l9
9.5

2
5

16
24

17

23.5

u
24

150
11

202

25

2
l2
20

.34

88

34

5

l0
l0
l7

t2
2t

1

I
2
5

I
4.5

a? yess

{0
80

620
60

800

r00

,15 yeus

t
6r
I

63

I

2
7

59
4

a2

10

t2
30

216
2r

279

35

t{
l8

Itl
l6

159

20

I

13
1

l5
2

Education Distribution-The distribution of tbe simulated training population accord-iry@nTable5.
E-Tperience Dislribution-The distribution of the simulated trai¡ing population ac-

cortiingTolearsile>çerience with the Department of Highways is givõn in Table 6.

C apacity -to-Learn Characteristic s

New training techniques have been developed which have zuccessfully extendedtrain-
ing to persons previously considered to be incapable of taking training. But limitations
still exist with regard to the training of some individuals. Sóme specialists in training
insist that even these can be trained, but the costs cif training exceed the values to be
obtained. In view of this, relationships have been establisheã between individual capac-
ities to lea¡n and the training that will be provided to those individuals.

TAALE 5

A TYPICAL DISTRIBUÎ¡ON OF MATNTENANCE SUPERVTSORS AND
FOTENTIAL SUPERVISORS ACCORDING 10 EDUCATION

Yeùs of Educetion
Permnel Category Perms

Employed oto,l 5to? I
Yeù8 Yeùa Yeüs

0toll
Yeus

12 13 to l5 16
Yeùg Yeua YeùÂ

$¡perviaor6
Foremù IV
F oremu lll
Fo¡emu ll
Foremu II

Grep rota¡

Percent of group

Avetege educ¡tion
level, wetghted

Potentfal Supe¡vtæ¡r
Equipment operdor ry
Equipment op€r¡lo¡ tr¡
M¡Ínt€nec€ mã Il
Mæhùic lI¡

Crop to(al

Percent ol g¡dp
/lvera8e cduc¡llon

level, yelghted

10
30
60

t00

200

100

-2131_
-?3st2_34 7 ? 16 20 5 I8t6t?2026llt

L232281162166
616t{223183

9. ? yeue

{0
80

020
60

800

100

8.2 yeua

?9lr
t2 16 29t03 8? 10368!o

t28 t20 l?6
l0 t5 22

I
t8

lt9
t5

160

20

2-

20? I
l-

2t6 I
27
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IA,BLE 6

A TYPTCAL DTSÎRTBUTION OF MATNTENANCE SUPERV¡SRS AND
POTENTTAL SUPERVISORS .{CCORDTNG TO EXPERIENCE

Yeüs ol Exp€rience

Perr(Mel C¡tegory
Pe¡æn!

Emp¡oyed L€ss Thu
1 Yéú

1to3
Yeùt

11 to 19
Yeüt

Ov€r æ
Y€ur

{to6 ?tol0
Yeu! Yeu!

S¡p€rviæ¡¡
Forêmu IV
Fo¡emu II¡
Foremu II
Foremú I

Crep totd
Pe¡cenl of grNp

Ave¡agc erp€rienct
level, veighted

Pote¡tial S¡pervi$r!
Equipment op€rator IV.
Equipment operdor II¡
Maintennce mm ¡I
Mechuic m

Gr@p tot¡¡
Pe¡cflt of group

Ave¡age expe¡ience
level, we¡ghted

lo-13
30131
m-5?928

r0o2392160
2ú281?3?98
r0014918{9

l{ yeuE

l1

8
5

2t
3

2131{
t12182722

5{ I 3l lt I 104 2t2

-16r533
55 14{ t3? ¡59 281

?181?2035

6
l9
lt

2

38

l9

{}
80

620
60

800

100

9 yeua

The Wonderlic Personnel Test, developedby E. F. Wonderlic, Northfiel4 Ill., pro-
vides an indication of the relative capacities of individuals to learn from training. It is
one of the tests most widely accepted and used by governments and inôrstry becar¡se

there is a high correlation between performance in the test situation and in the learning
situation, anã it tras been validated with groups of actually employed persons.

Wondérlic Questions-The Wonderlic Personnel Test consists of 50 questions. Sarn-
ple@variousformsofthetestateshowninFigure1.(Eightforms
a¡e available. )

The test indicates each personrs relative capacity to work with words, numbers, cler-
ical data, statements in logic, and simple problems in geometry. Questions proceed

from the simple to the more complex, placing premium values on high scores. Each
participant iJ given 12 minutes to ansvrer as many questions as possible. The number
ãt corr-ect answers given is the participantrs test score. The attainment of high s¡cores

obviously is dependãnt on unusual ability with words, numbers, logic, and ryatial
relationshiPs.

The Wonderlic Personnel Test has limited value when used to measure the relative
capacities of persons to lea¡n if the individuals tested have had little formal education
ofhaue been ãducated in other than the English language. This test is used with mainte-
nence personnel, but measures less dependent on reading ability a¡e needed for some
personnel.

Wonderlic Score -Scores can be interpreted as follows' with special
viduals who have had limited formal education or

have language diff icultie s:

1. Scores of I to 6 indicate very limited capacities to learn. Persons with these
scores can usually be taught to use hand tools.

Z. Scores of i to 11 indicate capacities to lea¡n equivalent to those needed by truck
drivers, messengers, and zupervisors of common laborers.

3. Stores of 12 to 1? indicate capacities to become equipment operators, mechanics,
and day-to-day zupervisors of single maintenance crews.

4. Scores of 1-8 and above indicate capacities to become highly skilted equipment
operators and mechanics, and zupervisors of two or more maintenance activities.' 5. Scores of 24 and above indicate capacities to lea¡n the planning, scheduling, and

controlling functions well enough to direct a large road and bridge maintenance force.
6. Scoies of 30 and above indicate capacities to lea¡n the principles of management.
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In the following set of words, n¡bich word is difierent from the others?I cinnamon, 2 ginger, 3 clove, 4 tobaccq 5 mint............... ... . t_]

How many of the five items risted below are exact duplicates of each other?
P.tte¡þn, A. J. peterion, A. J.Smith, A. O. Smith. O. A. 

-
t-l

Blæd, O. M.
Petersen. O. lÃ/.
Cash. L O.

Bleêd, O. M.
Pete¡son, O. W.
Ca!h. I. O.

Asume the first 2 stetements åre true.. 11tle [naf- o19: ( f )true, (2 )false, (3)not certain?Fred græted Mary. Mary greeted Ned. Fred did no't greet Ned. ...... "1"' t_]

A train-travels 60 fæt in I/, sond. At this seme speed, how many te€t wiü it trever in 3gonds? t-l

Three of the following S parts can be ñtted
Which 3 are they? .. .... .

together in such a way to make a triangle. t_l
,4TJ1) LJ-

tr A
A- dealer bought some cars for $2500. He sotd them fo¡ $2900, meking $50 on each car.How many cars were involved? t-1

Copy¡ì¿ha I96t by E. F. Wondc¡ti&

Figure l. Typicol questions selected from the Wonderlic Penonnel Test.

These values must be used n'ith discrec¡crn. Capacity to lea¡n is affected by motiva-
tion and willingness to learn. Persons u¡ho score in ttre 12 to 1? range may b; astrain-
able as those scoring in the 24 to 29 ralge, because of unusual persoñd ¿rive. In con-trast, persons who score in the 24 to 29 range may be only as traina¡te as those who
score in the 12 to 1? range, because of lack of intérest.

fYqt-cal,Wg.nd,er* Test Results-The distribution of the simulated training populationaccordinffis is given in Table ?.

TABLE ?

A TYP¡CAL DI TRIBUI}ON OF WONDERLIC PERÐNNEL TEST SCORES

Perænnel C¡tegory Peræna Scotes Scoree
Employeda lto6 ?tou

Sco¡es Scores Scoreg Sco¡es 30
12 to 1? t8 to 23 21¡.o 29 ed ¡bove

S¡pervjærb
Foremù W
Foremã lll
Foremd II
ForemÐ I

G¡ap tot¡l
Percent of g¡@p

Potentid &¡p€¡vlær!
Equipment op€r¡tor lV
Equipment operator m
llai¡tenuce mu tr
Mechuic ¡l¡

Grüp toa¡l

Pe¡cent ol grap

l0
30
60

100

200

r00

{0
80

020
60

8m

loo

:-r;t?,1t,
-291926t
-51939316
0833?t?513
0t¡?353?7

2l22t
23 52 lo?
-123
21 55 r53
t?t0

21t22
to ts 2

t6? 210 3t
181{1

2{8 281 !0

31355
þ¡¡tr¡burim¡ ¡n thi¡ tobl. ¡nPlt' ltþl oll Flhñc¡ ¡n o lEiñino populotio ôre tnr.d. ActElly, øly c.@plê ñ.Gdr to b. r6tGd ro obroiñ ind¡co-l¡ñ for tha totol fdca.
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The data tn Table ? lndicate the followlng:

1. Four percent of the current srpervisors achieved scores of ? to 11, indicating
Iimited capacities to learn the technolory of maintenance, or the need for paying special
attention to a language or reading problem in developing training materials.

2. Seventeen percent of the zupervisors attained scores of 12 to 1?, indicating po-
tential to learn those things necessary to becoming equipment operators and mechanics,
or providing day-to-day srpervision to single crews.

3. Thirty-five percent of the zupervisors achieved scores of 18 to 23, and 3? per-
cent achieved scores of 24 to 29, indicating ample capacities to lea¡n to strpervise sev-
eral crews and to do the planning, scheduling, and controlling necessary for an extensive
maintenance program.

4. Seven percent of the supervisors achieved scores of 30 and above, indicatingman-
agement potential.

5. Ten percent of the potential supervisors probably would have difficulty talcingtech-
nical training of any kind, and 19 percent probably should, at best, be limited to small
gang zupervision.

6. Seventy-one percent of the potential zupervisors achieved scores of 18 andabove-
a number sufficient to provide the maintenance supervisors needed to fill all foreseeable
future vacancies.

Tr aining Approach C ha¡acteristic s

Several other characteristics of the employee force determine maay of the cha¡ac-
teristics of the final training progra¡n. Among these a.re the attitudes of the employees
toward training and their opportunities to take training, the locations of the persons to
be trained, and the numbers of persons that will be in need of the sarne training in the
foreseeable future.

Attitudes and Opportunities-Question¡aires and interviews have revealed the follow-
ingãti-deandopþõitunity-for-trainingcha¡acteristicsofmaintenancesupervisors:

1. They prefer individual or small group training, usually because they have been
away from classroom instruction for many ye¿rrs.

2. they can be erpected to accomplish little through home study, because few of
them have the necessa¡y prÍvacy.

3. They can be expected to accomplish little through the normal correqlondence
school and adult education channels, because they have difficulty translating concepts
and practices that apply to indust¡ial situations into situations that occur in the mainte-
nance function.

4. They can be expected to pay litile, if any, of the cost of training, because thei¡
incomes are usually committed to other things.

5. They will be highly receptive to training, particularly if the training is highlyjob-
related and specific and if it is presented in terms they can understand.

6. They have ample opportunity to tatre training during regular'working hours, if the
training is designed to permit individuals to train themselves or to train in small groups,
and if training can be interrupted from time to time for the performance of work.

Locations-Highway departments have shops and stations located throughout their re-
spective states, provinces, counties, and cities. Maintenance zupervisors also a¡e
dispersed geographically, sometirneg to more than one hundred locations.

Expansion-Actual data have not been collected to document the rates of oçansion of
the maintenance sn¡pervisor forces in different highway departments. Nevertheless, it
is clea¡ that two types of expansion are tahing place: an erylansion of the dt¡ties and re-
sponsibilities delegated to individual supervisors as the maintenance workload is in-
creased, and e:çansion of the numbers of supervisors employed.

Turnover-Typical turnover rates among the maintenance srupervisorg run from 6
percent to 15 percent or more of the total force. The numbers of new supervisorsneeded
as replacements exceed these rates slightly, to provide for a few persons who a¡e ad-
vanced temporarily.
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S¡mma¡y of the Cha¡acteristlc s ldentif icatlon Procedr¡re

The following characteristics of a maintenance zupervisor force influence the char-
acteristics of the final training program:

1. Age, education, and o<perience distributions,
2. Capacity to absorb training,
3. Attitudes towa¡d training and opportunities to take training,
4. Geographical distributioq and
5. Rate of expansion and of turnover.

Data relative to these characteristics a¡e obtained from the personnel records, from
te*s, questionnaires, and interviews.

TRAINING PROGRAM PLA}TNING PROCEDURE

The objective of training is the development in the supervisors of the performance
capabilities needed to do the work. The devetopment of a plan for trainÍng involves (a)
gumma¡izations of the data that have bearing on the training problem, (b) e¡atysis and
interpretation of the summarized data, and (c) prepa¡ation of a fra¡nework of policies,
spec if ic ations, and or ganiz ational rel at ionship s for training .

Srmma¡y of Collected Data

the data collected relative to the t¡aining needs and the training-related cha¡acter-
istics typical of maintena¡ce supervisors a¡e summarized below, logether with data
relative to future training needs.

Summary of Training Needs-The training needs of the mai¡tenânce srpervisors can
be summa¡ized briefly as follows:

l. Maintenance supervisors, as agroup, have responsibility for 25 or more major
work activities, and have need for 50 or more combinations of knowledge, skills, and
abilities.

2. Maintenance supervisors, individually, have need for 23 combinations of basic
knowledge, skills, and abilities and at least one (but sometÍmes 10 or more) combina-
tion of çecialized knowledge, shills, and abilities.

3. Current maintenance supervisors typically have need for training in the basic and
the specialized knowledge, skilIs, and abilities, with special referencgto the standards
applicable to the maintenance function, a¡rd the materials, equipment, a¡d metho<ls used
in road and bridge maintenance.

Sugtma¡y of Cha¡acteristics-The maintenance supervisor eha¡acteiistics that have
significance in relation to the training effort a.re summarized as follows:

1. Persons to be trained range in age from less than 25 to more than 65 years; in
eùrcation, from less than 4 to as many as 16 years; and in maintenance ex¡rerience,
from less than I to more than 20 yea¡s.

2. They range in learning capacity from that needed to become useful on the simplest
types of labor to that needed for advanced management responsibitities.

.3. fol ttte most part, they are (a) apprehensive about õlassroom and large-group
training, (b) unable to tahe training at hòme or after working hours, (c) una¡ie tä payttre
costs of training, (d) unable to relate available correslrondence school and adult eå,tõa-
tion courses to the maintenance function, ar¡d (e) very willing to tahe training if it is
highly job-related and is di¡ected at their specific training needs.

t. They are dispersed throughout a eizable geographiãal area.
,5. They have ample opportunity to tahe training duiing regular working hours, if the

trainfug materials are deeigned for lndividual or small-group self-training, and if the
training can be interrupted as necessary for the performance of work.

$lmma¡y of Future Needs-Indications of the future training needs attributable tothemarnt@ can be summe¡ized as follows:
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1. There consistently will be need to retrain indivtdt¡als to redore capabllitles lost
through periods of disuse.

2, Revision of training materials to reflect changes in standards, materials, eguip-
ment, and methods will be necessary.
. 3. There will be need to oçand the performance capabilities of many current
supervisors.

4. It wilt be necessa¡y to train new supervisors to fill new positions and to fill posi-
tions vacated through turnover-this may represent I to 15 percent of the cu¡rent train-
ing needs.

5. The persons to be advanced a¡e reasonably identical to the current srpervisors
in terms of age, education, maintenance experience, capacities to absorb training, and
attitudes towa¡d training.

6. The persons to be advanced a¡e less knowledgeable about maintenance work and
less able, without further training, to supervise maintena¡ce work than a¡e the current
zupervisors.

Analysis of Data

Training Needs Data-The training needs data indicate that (a) technician-zupervisors
areffienancefunctionand(b)aprogramoftrainingthatencompasses
all of the knowledge, skills, and abilities needed by maintenance supervisors should be
developed.

Technican Supervisors-The existence of 25 or more major maintenance activities
and 50 or more combinations of knowledge, skills, and abilities indicates that the main-
tenance iunction is highly diversified and technical. Maintenance supervisors haveneed
to t : technically trained. In addition, they have need to be effective zupervisors, with
special reference to the effective utilization of manpower, equipment, and materials.

Total Program-None of the 50 combinations of knowledge, skills, and abilities can
be omitted. Some combinations a¡e of a higher priority than others, but the develop-
ment of fully qualified technician supervisors is dependent on the development of a train-
ing program that includes all of the zubject matter represented by the 50 KSA's.

Employee Cha¡acteristics Data-The employee cha¡acteristics data indicate that
special care must be taken in the development of the training cor¡rses and materials.
The cha¡acteristics that dictate special care are the age, educatiorq and e:iperience
variations, the learning capability variations, the attitudes towa¡d training, and the op-
portunities for training. Consideration must also be given to the geographical disper-
sion of the personnel.

Age, Education, Experience-Obviously, persons less than 25 yeÍìrs old have an ad-
vantage over persons 50 to 65 years of age in the classroom. Attempts to treat them
alike usually witl fail. It seems best to design much of the training (at least in the early
stages) so that these persons can be trained individually or in small, compatible groups.

Just as obviously, persons who cannot read and write cannot suceessfully be grouped
with high school and college graduates for training purposes. It is almost as difficult
to work with persons ranging from four years to ten years in education. It is necessary
to (a) provide for individual training where feasible and small group training where nec-
essary, (¡) use terms and words common to the group ar,rd carefully define any new
terms, a¡d (c) organize the subject matter in increments appropriate to the persons to
be trained.

The variations in maintenance e:(perienc,e are important from a motivation Sand-
point. Individuals with long e:çerience have difficulty taking training together with in-
dividuals wittr timite¿ experience. In addition, erperienced personnel have dilficulty in
accepting new concepts. the va¡iations in experience can best be overcome by provid-
ing individual and compatible small-group training and by insrring that the zubject mat-
ter is fresh, complete in detaits, consistent, practical, and workable.

Learning Capability-Just as persons with vastly different age, eùrcation arrd orpe-
rience cha¡acteristics should be treated separately in the training situation, perspns
with vastly different learning capabilities should be treated separately. Some current
maintenance zupervisors and some potential maintenance supervisors should not be
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traþed. lypically, 25 to 35 percent of the supervisors who need training, and upwards
of 35 percent of the potential supervisors who need training, can benefit very little from
training.

Most current maintenance strpervisors and more than an adeguate number of potential
supervisors can readily be trained. To overcome the differences that exist in their
learning capabilities, they should be trained individually, orinsmall, compatiblegroups.
Individual and small-group training permit mæ<imum concentration on the segments of
training that give difficulty, and self-pacing avoids leaving the slow lea¡ners behind and
the fast lea¡ners bored.

,A'ttjtudes and Opportunities-The considerations that must be given to the employee
attitudes toward training and the employee opportunities for training are as follows-:

1. Training should be accomplished during regular working hours and, insofa¡ as
possible, at the regular places of work.

2. Training costs should be paid by the employer.
3. Training should be specific in relation to the training need. People who take

training in areas in which they are already knowledgeable a¡e usuatly adversely affected
when taking needed training.

4. Training should be appropriate.as to time. Training that greatly precedes the
need is less effective tha¡ training provided just in advance of need. Training that fol-
lows the need is of little value.

ã. Training sl¡ould be highly job-related.
6. Training should, insofar as possible, be self-pacing and should permit

self-scheduling.

_ Locations-Îhe geographicat dispersion of the persons to be trained causes two prob-
l"T": scleduling and providing for uniformity. As to scheduling, classroom training
is diÍficult to arrange when the persons involved have zupervisory responsibilities. With
rggald to uniformity, it is clea¡ that the best results a¡e obtaineâ if the subject matter
of training is identical from trainee to trainee, location to locatior¡ and year to year.
This cannot be achieved, moÌe than in part, if instructors a¡e used. Frôm a tráining
standpoint, it seems best to develop self-instructional materials and self-operating
workshops.

Future Needs Data-The data relative to future training indicate the fouowing
consiãõrationSl--

1. The training courses and materials should be designed so that changes can be
made in the subject matter as changes occur in the technology of maintenance and sub-ject matter that remains stable for several yeers c¿rn be devèloped once a¡¡d used as
long as it is satisfactory.

2. The same training needs continue to occur year after year, although in reduced
emounts, indicating that permanent training materials should be developed insofar as
possible.

3. The total training effort needed is large, but manageable.

Development of Framework for Training
The framework for training includes the policies, program specifications, and train-

ing organization.
Policies for Training

training-.-
1. Training is recognized as a permanent and integral part of the total maintenance

workload.
2. Training shall be accomplished during regular working hours at no out-of-pocket

cost to the employees.
1. Traini¡¡g shall be administered by the operating organization.4. Training shatl be specific as to the subject matter needed and appropriate as to

the time of need. Individr¡als shatl be required to take only that training which provides
the knowledge, skills, and abilities required for the perfoimance of asJigned wòrk.

-The data analyses and interpretations provide the policies for
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5. The training materials shall be revised as necessary to incorporate changes in
maintenance technology.

9pecifications for Training-The specifications for training a¡e taken from the train-
ing needs and employee cha¡acteristics data, and from the policies for training:

1. Each course of training shall include the srbject matter representing the training
needed by a significant number of maintenance zupervisors, but shall be so limited that
few srpervisors will be required to take training in one srbject matter area in order to
obtain training in another.

2. The subject matter of each course shall be limited to that needed for satisfactory
work performance, shall include all that is needed, and shall be set forth in terms and
examples taken from the work situatÍon.

3. The courses of training shall be organized in series, so that prerequisite courses
a¡e identified clearly, and so that individt¡als ca¡r develop their performance capabilities
in a logical sequence.

4. Individual self-instruction techniques shall be given first preference in the selec-
tion of presentation methods, followed srccessively by small-group self-instruction,
monitored small-group instruction, and classroom instruction.

5. Training materials and self-operating workshops shall be made available at the
locations nea¡est to the personnel to be traÍned, subject to considerations of costs.

Organization for Training-The maintenence sr¡pervisor training organization should
consist of srbject matter exqlerts, training specialists, and the operating managers.

Subject Matter Experts-A committee of persons thoroughly knowledgeable about the
maintenance of roads and bridges should be established. The function of this committee
is outlined as follows:

r To provide guidance and assistance to the training personnel responsible for the
collection of subject matter by indicating work under way that car¡ be studie4 persons
who can be questioned, and samples, diagrams, and models that can be obtained.

. To revierp srbject matter that has been "sha¡red-up" by the data collection person-
nel before it is incorporated into training materials.

. To condt¡ct field resea¡ch and field testing as necessary to fill in gaps in the zub-
ject matter.

r To develop standards for the maintenance function where none exist and to improve
existing standards, or to submit standa¡ds problems to a resea¡ch organization for
solution.

. To approve the zubject matter included in training materials.

. To indicate changes that should be made in existing training materials.

Training Specialists-The training specialists shor¡ld include a subject matter ex¡lert,
two data collectors, and one or two training specialists.

The zubject matter expert should be an engineer from the maintenence organization,
or someone professionally trained who can assimilate maintenanci technotogy quickly.
This person should plan the data collection; review the collected data to insure that it is
reasonably complete, consistent, and practical; conduct resea¡ch to fill in gaps in the
data; and recommend additional resea.Ìch as necessa¡y. He should assist the sbject
matter committee on all revlew and development workr' and be available to the writers
while the final training materials are being developed.

The data collectors should work with the operating maintenance zupervisors to obtain
the zubject matter for training. They should observe work under way, interview opera-
tors and supervisors, collect samples, take pictures, develop diagrams, and do those
things necessary to record data about maintena¡ce technology. They should also check
the collected information against the specifications, directives, manuals, and other
references available from the central maintenance organization.

The training specialists should be knowledgeable about the principles of lea¡ning and
the technology of training. They should be skilled in organization of srbject matter for
training, in developing training materials (including vizual and ar¡dio materials), and in
validating, editing, and preparturg materials for ùrylication.
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Operating Managers-The operating ma¡agers should be responsible for implement-
ing the training program.

To gr¡mma¡ize the-planning procedure, the development of a plan for training in-
volves itemizing the data relative to training needs and trainee population cha¡äteris-
tics, analyzi¡tg ar¡d interpreting those dat4 and preparing a fra¡nework of policies,
specif ic at ions, and or ganiz ation relationship s tor tiaining.

STIMMARY OF PAPER
The objective of this paper is to set forth a technique that car¡ be used to identify the

training needs of maintenance mpervisors and to aevèlop a plan for the training of those
supervisors. Seven principal steps are involved:

l. The work performed by the maintenance supervisors is identified.
?. The knowledge, skills, and abilities needed to perform the work a¡e identified.3. The extent to which cunently employed maintenance supervisors need training

in connection with the-required knowledge, shills, and abilitieã is identified4- The extent to which personnel to-be advanced to supervisory positions needtrain-
ing in connection with the required knowledge, skills, a¡r¿ a¡ititieô is identified.5. The cha¡acteristics of the maintenance supervisors and potential anpervisors
are identified.

- 6._ The work analysis, traintng needs, and employee cha¡acteristics data a¡e ana-
lyzed and interpreted from a training standpoint.

7. The data" analyses, and interpretations a¡e used to develop the fra.mework of
policie s, specifications, and organization for training.

The conduct of a training needs zu¡vey can best be accomplished through the coordi-
nated effort of persons thoroughly knowledgeable about the maintenance fu-nction a¡d
per son s thoroughly knowledgeable about tr aining .
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Section C

P ER FORMANCE-ORI ENTED TRAINING

- The approach taken in this Sûrdy to haining is tåat maintenance training is
car.ried on to improve performance. Therefore, the training development is one
alÛe¡native rvhere action is required to attain irhproved performance where need is
shown by operation of tåe management sysüem.

The development of training materials and their use requires contributÍons
f¡om maintenance people and from specialists in training and training methodology.
The maintenance persoDnel - both field a¡d central office - act i¡ the capacity cf
subject matter specialists, while tr¡ining specialists from the Personnel Ðivision
provide the expert assistance line managers need.

The folloçi¡g diagram illustrates the developmeut of trainiag materials
w'irhin the concept of tlre maintenance mangement system. It shorvs the various
contributions required of subject matter specialists and tåose of training special-
ists, leading from the initÍal identitcation of a performance problem to improved
performance - the objective of training.

SUB'ECT ÀÍAÎÎER SPEC¡ALISTS

TRrrh-.lNC SPEC¡Àl.tSTS

DETERUL\E ñ"EEÂS DEVELOP
¡I.ATERl, T,s
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.{s Íllustrated in the diagram, the major steps involved in the development
and use of training m,aterials are:

1. Determination of Training Needs - including full definition of the
problem, non-training approaches to solution, personnel involved
and the use of materials for developing new personnel.

2. Development of Traini¡g llaterials - including the evaluation of the
problem i¡ terms of the man to be'trained; the knowledge, skill a:rd

abiiity be requires to do his job; the actual production of training
materials; illustrations and the selection of the appropriate training
methodologr.

3. @uon of fraining Mater - the mea¡s to be used in conducting
traini,ng and the techniques for evaluating and testing training materials.

These steps are discussed in chapters nine, ten and eleven of tNs section.

In ChapÞr Tlvelve recommended training policies and procedures a¡d a
training plan are presented. A bibliography of the mat€rials developed by the project
and sample extracts from the materials are presented in Appendix C.
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Chopter NINE

DETERMINATION OF TRAINING NEEDS

A ¡rrocess has been developed to assist in determining training needs using
performance reports from the management system. The system provides for eval-
uating performance in three rvays: (1) rates and unit costs of doing work, (2) amounts
of work done, and (3) the workmanship aspects of performing mai-ntenanee operations.
Comparison of actual performance with standards may indicate the broad character
of a performance deficiency, but it will not specifically isolate the reasons for sub-
standard performance.

In the study project, the determination of training needs proceeded step by
step as follows:

1. Define tåe problem, isolatilg the specific cause(s) of sub-st¿ndard
performance.

2. Classify problems eithe¡ as representing a trainíng need or subject to
less expensive management solution.

3. Ideutify those employees needing training.

4. Identify developmental training needs as well as specific problem
oriented needs.

The considerations involved are best described by ease examples encountered
s a part ef lþs f¡qining research. The succeeding sections deal with these cases.

161
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PROBLE'N DEFINITION

A prgblem manifests itself initially in data or personal observatiou but

further írvestiþaÉio and review by field managers is virtually always required before

tbe true naturã of the probtem is knorvn. Though the l\{aintenar¡ce Division ca¡ries

on investigations, most investigative e{fort is dependent upon field personnel.

These are the men directly responsible for work performance and tbe individuals

most directly concerned with training a.s a means of improving performance.

Evaluation of Unit Costs

During early research phases, wide variations in unit costs for the same work

activity were regularly noted. * The variations in and of themselves were not definüive.

But, the variations indicated both a problem and the improvement potential through

upgrading performance to attain the current best cost levels.

In Part II of the Virginia Maintenance Study a process of analysis waS

developed to draw cause/effect relationships to unit cost variatious. The skin

patching work activity is an excellent example of the kinds and amou¡ts'of in-
vestigation required simpty to define the problem.

In performing skin patchÍng a number of factors could cause performance

differences. Many were examined, including: the effects of road class and addi-

tional flagmen, the time of the year and relative importance of patching to other

operations, the intensity of patchilg or conversely the amount of travel time
rãqulred to go from patch to patch, and the effects of workma¡rship as measured

by rates of application of materials. However, when data were developed on crew

organization (number of men and trucks used), a close relationship with unit costs

was established. Methods research indicated that a general ratio of two men per

truck used in skin patcbing produced consistently better rates than when more labor
was used. Spot eheeks of timesheets, accomplishment (time) studies of operations

and field obsen¡ation confirmed the relationship.

It was at this point that a specific cause of Ngh unit costs could be defined,

a¡d the origtna-Ily noted variations hca¡ne sigrificant. Any less specific definition

of the problem would not have served the needs of training. Therefore, a general

conclusion can be drawn that the work should be analyzed a¡d the effects of met'bods

on work performance determined.

;' part IIãi the Vi"ginia trlaiutenance Study, Performing Highway l\taintenance

Operations is devoted almost exclusively to this problem'
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Evaluation of Quantities of rvVork

Variations in maintenance work quantities with respect to the same road
class a¡rd quality standard are far greater tl¡an was recop.ized beibre the Virginia
research was undertaken.

Quantities ôf work performed result from a combination of controllable fac-
tors. Itis obvious thatno two road sections, even with comparable age and traffic,
will react in exactly the same manner and require identical ¿mounts of patching.
However, it has been found that a significant mileage of a particular road tlpe will
on the average require a predictable amor¡nt of patching. When data shorv inexplicabie
variations from such averages, the variations must result primarily from the judgment
decisions of the tocal supervisor. In this situation there is obviously a need for
sts¡ldardizing the fra-mervork for decisions. Then, future performance variations may
be expected to reflect only the results of uncontrollable conditions.

Mowing provides an example of this situation. Data obtained during 1963-1964
showed a ra¡rge in the average n¡rmber of times high type two-lane primary roads
were mowed of 1.6 to 6. ? times. On other types of road, the range was even greater.

The Department's policy for morviag classifies the right-of-way into three
p4rts: (1) a frequently cut portiou where the height of grass is the determining
factor, (2) a portion which should be cut about twice a year if required, and (B) a
further portion consisting of ditficult to reach and out of view paris which should
not be cut as a part of the mol¡¡ing program.

This policy was the result of an investigation, motivated by performalce
data, which indicated the differences in amounts of mowing were the result of lack
of defi¡ition (1) of areas ts be mowed, and (z) the height of grass to be tolerated.
Tbe policy further set priorities defined by the character of the traffic sewed by
the road.

Thus, analysis of the performance data and definition of the problem
estabiished the need for clear instruction of personnel rvith regard to the policies
and their application.

Evaluation of Workmanship

A case illustrative of workmanship corsiderations and their conversion to
well defined training needs is the quality of shop made premix materials. In vir-
sirda, RC-2 asphalt is generally stocked in the areas for general use. Aggregates
of various sizes ar¡d specification are provided on open order with local quarries.

Premix materials are generally made using RC-Z and an aggregate which
is normally speciñed for surface treahnents. The premix is made with a small

I f¡:¡
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pugmill rnixer, either torved to the rrork site orused i¡¡ a semi-permanentyard
locatj<¡n. The stone is not normaJly dried as a specific step, and lvith the lou'
fire point of RC-Z, there is a reluctance on the part of maintenance employees
to heat the stone I'er)' much or to have fire in the mixing chamber to drive off
volatile materials.

The mix thus made is customarily placed in thin overlays with little or no
preparation of the surface. Old surface m¡rterials s'hich are obviously loose often
are not removed before patching. Frorn a¡ engineering point of viet', the resulting
patches often leave much to be desired, although the¡'have been found to have a high
degree of permanence and to perform under traJfic better tha¡ would be expected.

PrelirnÍnary observation to define the problem indicated a number of differ-
ences in the u'ay crews made mix r¡vith similar materials and equipment. Some

would heat stone only in the winter months. Some regularl5' applied flame to the
aggregate, then cut off the flame and added asphalt. Others lit the flame only
after the asphalt had been pumped in. Still others kept a llame in the mixing
chamber at all times.

The specific problem of rvorkmanship noted rvas a tendency for patches

to be fat - to such an eñent that sorne patches will shorv through seals and over-
lays. From prelimina4- obsen'ations it rras thought this ri'as due to improper
asphalt or poor handling of the asphalt leaving volatiles il the resulting mix.

Further consideration noted that maintenance employees avoided thick
patches because of density problems. Field and laboratory trials developed an

aggregate gradation suitable for use in maintenance mixes - a gradation si¡ce
reeommended by one Assistant District Enginer for }laintena¡rce for use as a
specification material.

Preliminary traiuing considerations were concentrated in the handling of
equipment and materials. As a result of the field research, the resulting training
emphasizes preparation of the road, general properties of materials, asphalt
contents, patching limits and eonsiderations other than the equipment or the
materials.

CLASSIFICATION OF PROBTEI'TS

F¡om the start, the study project staff was cognizant of the expense of
preparing and conducting training a¡rd that such expcnse is unrvarra¡rted rvhen the
problem could be solved by a relatively simple statement of decision communicated
as a part of routine direction of wori<. It is apparcnt that had training in preparing
premix materials been prepared according to the original appraisal of the problem,
the resulting training would have been reiated to improper matcrials. In this case,
the performance change desired would not have resulted from the training.

Compendium 14 Text 6
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The solution is now one of both training and management communication
as a result of the investigation urd analysis of the problem. A new specification
can be i¡stalled by letter. The training materials now concentrate on preparing
the surface and the extent to which a portion of road should be patched - in other
words, it is coneerned now with taking advantage of the new lrrowledge gainecl.

In contrast to this situation, under other conditions what had been thought
to be a relatively simple matter of communication has shown itself to be a rather
complex training problem. A snorv and ice control standard was developed which
set forth application rates for chemicals under varying conditions. These were in
pounds per lane mile, the most commonly used being 500 pounds of salt per trvo-
la¡e mile. Even with this standard in effect and mailed out to all field offices,
widely varyÍng amounts of salt being used under essentially similar conditions
were observed. Data shorv chemicals use for nine resideucies on a tons of sait per
lane mile of priority one road per dáy of salting to be:

ResidencyL23456789
Tons/lane-mile/day 0.06 0.16 0.21 0.08 0.09 0.24 0.19 0.09 0.25

The problem had not been well enough defined, and the simple instruction
of how many pounds to the mile to use rvas inadequate. As a result, further review
of the problem centered on calibration of spreaders. A yard trial of spreaders rvas
scheduled with the cooperation of a Resident Engineer and a Resitlency Maintenance
Superrrisor.

The spreading equipment used by Virginia is modern equipment similar to
that used by many other states. The spreaders are hopper t¡pe rvhich slip into the
bed of the truck rvhen needed. They have their own power unit. The adjustment
lies characteristically in control over the engine speed and the amount of opening
at the rear gate.

The first trial was qonducted rvith the gate opening on tåe bed as it lvas when
hung up for the summer. The engine was throttled by its goverltor. The materials
flow under these conditions was 810 pounds of Nacl per minute. In response to a
question from one of the maintenance personnel as to how fast you rvould have to go
to get 500 pounds to the mile at this setting, the answer rvas g? miles per hour.

Fu¡ther efforts established the characteristies of the equipment and resulted
in gate settings for truck speeds of 15, 20 a¡rd 25 miles per hour. A¡ additional out-
gronth of the trials rvas identilication of a significa¡rt lack of understanding on the
part of the operators of the relationship between truck speeds ar¡d fixed discharge
rates on the road application rates obtained. An example of tNs was an operator
who cared for a quite hilly road rvhich hcaded southrvard. upon questioning, he
said the loaded truck slorved considerably going up hill, but he made up the time dorvn
hill. Later he commented that he had alrvays rvondered why the north slopes rvere
bare before the south slopes on his particular road.
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The general conclusion drawn from these examples is that investigation and
definition of performurce problems is a critical prerequisite to the eventual pro-
duction of training that is actually needed and that l'ill improve performance.
\\hether performane'e improvements requÍre formal training effort or can be

handled through less extensive a¡rd less ex¡:ensive forms of communication ca¡r

not be clearly established u'ithout this expenditure of effort. Whenever possible,
routine management direction should be used, supplemented and clarified by eacb

successive person in the link behveen the Division Office and the Area. It often
may be worthwhile to attempt this even when it does not appear it \\'ill work.
However, the reaction to such a communication must be evaluated and if the
desired result is not obtained, the problem becomes one of training need.

EfiIPIOYEES NEEDING TRAINING

The process of defining the problem determines the reason for sub-sta¡dard
performance. The next step, after assurrance that it is a training problem, is to
determine who it is that requires. training to correct the problem. This is done by
an appraisal of the decisions involved, establishing the employees t'ho character-
istically make that decision, and then evaluating rvhether or not they are eapable of
receiving the training i¡dicated as needed.

Organizational assipment of responsibility is the delermining factor.
In the following sections examples of tåe considerations involved rvith different
operating levels are presented.

Opgrators

Operators are the ones who make deeisions on the road itself. Some of
these decisions can be modified by the Superintendent in the rvay that he sets the
crew up to go to work. However, there a¡e cary-thrangh decisions involved in
many operations.

The following example serves to illustrate the case.

To apply the correct amount of chemicals for sno$¡ and ice remor¡al
requires that the bed of the truck be correctly set, the truck speed be main-
tained, and that the chemicals be placed i:r the pro¡ær place on the road.
The first point is a decision of the Superintendent, decidiag rvhat ki¡d of
chemieal or mixture is to be used and the appropriate application rate. The
others depend upon the operator.

The initial instruction is to load a speciñe chemical, set the bed accord-
ing to a table provided a¡d the route assignment. The operator had to be taught
to drive at the proper speed, to avoid trying to mal¡e up time - this resulting



Compendium 14 Text 6

Det€rmination of Tr'¡íning Needs 117

in a lower application rate than requlred - and to place tåe chemicals at ttre trigh
point on ttre road so the brine resulting can flow.

Superþtendents

The Superintendent has the responsibility to schedule and dispatch working
crews. When the problem centers around the way a crew is established, the.train-
ing urust be directed to the Superintendent.

The analysis of tåe skin patching methods - crew organizatÍon - showed
that the proper relationship of men and equipment was the major factor in unit
costs. This is set by the Superintendent. Beyond the originat establishment of
the crew, there are relatively clear additional instructions reqrired which can
be given by the superi:rtendeut a¡d do not require, the involvement of patch crew
members in the formal training. However, the superintendent may well need to
illustrate the reasons for the instruction.

Residencv Supervisors

The Residency Supervisor is primarily concerned with the application of
ptanning values and planning procedures to a specific area. The follou¡ing ca.se
shows the ty¡ge of training material directed to thÍs level.

To gain economy of operations in snow and ice control requires that
capacity be realistically established for each area. This must be done in
such a rvay that the resulting plâ¡ provides the required fra.mework for
direction of operators a¡d allows them to ¡s¡¡¡in on the job a ma:rimum amount
of time çi.thout checking with the Superintendent. To do this, a plaruring pro-
cedure was established for use by the Residency Supervisor in working rvith his
Superintendents. It provides basic planning values, ¡þs ¡nmþs¡ of trucks required
to cover a t1rye of road, and the procedures for using this to prepare an area snow
plan. The calculations and balancing problems make it necessary that the Super-
visor do the actual çork; and the carrying out of the plan,requires that the Super-
intendent be involved.

Other Levels

Many of the problems noted in analysis a¡e of the tlpe that could have been
solved by field direction had the engineers and supervisors been informed as to the
nature of the information required. tn many caÉies, the training is the result of
specific investigation or research, which the engineers have Do way of hnowing
about. It rvas found on the project that as a general practice, all training materials
should be revierved r¡ith all levels of the organization down to the level to whieh they
are specifically directed. They should be considered as i¡çtruction at these levels
in the same way as they are considered in the actual conduct of training.
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¡DENTIIY DEVETOP'ìAENTAt TRAINING

Analysis of performance problems leads to identif¡'ing training and com-

munication needs affecting more than one problem. For example, the ability to

solve simple mathematical problems has a direct bearing on a supervisor's ability

to check his rate of doing rvork in nearly all maintenance activities. Therefore,

the process of determining traini:rg needs based on performance evaluation results

i¡ the identification of some ueeds rvhich emerge as being exlensive enough to

justify differently organized trairring. These needs take on a logical order in

L"-" of the linorvledge, skill and ability* - KSA's - indicated, such as lrMain-

tenance lVlathematics' rr

Training needs crossing task or operation ünes and training materials

organized on akSA basis a¡e useful in developing a basis of lioowiedge, skill
*á ,nUty in new m¡intenance supenrisors and in preparing mai¡tena¡ce

employees to be able to receive management direction as opposed to requiring

training materials.

ID essence, tìe difÏerences in the two types of training need carl best be

iilustrated by the two associated means of organizing the training materials¡
(1) problem or t¿sk organization, or (2) the more conventional a¡d academic sub-

Ëäí;Ëil;;ri*. ThJway in wúich Èhäse different classifications of needs relate

iã u.tiiotir"r can be repreãented by the diagram shorvn in Figure 23.

Figure 23.
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To be most effective, training should be directed toward those portions of
tåe tot¿t information in each KSA subject area which directly relates to the training
objective. This applies both to Eaining directed tovard rapid improvement of
specific performance aspects and to developmental programs devoted to filling KSA
needs in a particular subject area across the board whetler they represent problems
at ttrat time or not. Until this type of progf,am is developed and implemented in the
widely applicable KSA subject areas, those portions of each subject area directly
related to improving performance must be incorporated into the problem oriented
Eaining materials. After cievelopment and implementation of the broad scope
training, these segments of the problem oriented training may be dropped, or
reduced in scope if there is advantage in doing so - particularly in terms of
training time.

The identification of tÏe employees to be hained and conþnt of training
needed must be evaluated in þrms of both types of needs if maximum effective-
ness irr obtaining tåe differing training objectives is to be obtained.
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DEVELOPMENT OF TRAINING MATERIATS

lbe development of l¡aining materials related specifically to a defined
problem i¡volves specific steps. These a¡e:

1. IÞvelop subject matter, gathering all information needed for the
preparation of materials.

2. Select the method of training to be used.

3. Develop t¡¡ining materials, including text a¡d illustrations in a form
suitable for use by lÍne personnel.

the three steps in developing t¡¿ining materials do not take place in a
rigid chrbnological order. Basic subject matter must first be developed and

approved by the Maintenance Engineer as training content. Hotvever, as the
other steps are taken, additional subject matter needs will often be indicated.
In all cases, the guide for this tlpe of training is to tell the persorurcl how to do
their job - thus the performance orientation of the material.

DEVETOPING SUBJECT'YIATTER

lte development of subject matter requires that the problem definition,
the solution to the problem, background information required to use the solution
a¡d the particular needs and abilities of the people to be trained be brought to-
getber. This should be a cooperative effort of the subject matter (maintenanee)
personnel and the training specialist, with the maintenance personnel providing
the detailed information needed a¡rd the training specialist assuring that the infor-
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n¡ation is stated in terms understandable by the potential trainee. In this process
there are a series of actions and decisions required. These are:

1. Determine the extent to u*rich required i¡formation is in existence
and agreed upon,and decide what to do about information gaps.

2. Gather information both from established sources and from re-
search, organizing and re*riting it as necessary so that it is in
terms and contett understandable and practical from the userts
point of view.

3. Develop supporting material required to explain the information
in the training situation, and to motivate the trainee to leam a¡d
use the information.

4. Develop and provide information related to basic knowledge es ¡e-
quired effectively to implement operations oriented training.

Determinin e Availabilitv of Information

A sipificant conclusion of the training research was that identifyi:rg the

Ianowledge, skills and abilities required in a training situation does not per se

assure that the information required for t¡aining is available. Particularly
likely to be missing is information directly related to the actual performance
of the work.

An example of this was grcorntered in the application of asphalt using a
hand hose for skin patching. Wrrile the technical requirements for desired per-
formance were clear (0.25 gallons of asphalt peÌ square yard¡, informatio as

to h^ow this might be obtained or measured under circumstances where ha¡d
hoses are used was totally lacking. The only way available in the job situation
was to measure the size of alt patches laid for a day and compare it to the
arhount of asphalt used. This wa.s done in the case of a number of accomplish-
ment studies which indicaæd a general application rate of 0.5 gallons per square
yard or more. Ifowever, preeise measurement is generally impractical for the
maintenar¡ce employee, considering the time and difficulty involved in measuring
the patches.

When this tSpe of situation was encountered in the collection of informa-
tion, a decision was required. The alternatives were:

1. Set up and conduet a research effort directed toward specifically
obtaining the information required - deferring the developnent
of training materials until resr¡lts a¡e obtai¡ed.
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Defer further development of materials until a modest effort can

be made to find an interim solution for use u¡til more information
can be obtained.

Disregard the information gap, concentrating on the development
of training including all pertinent related i¡formation requiring
operating persorurel to develop solutions on the job through appli-
cation of this increased knowledge.

Fortheexamplediscussedabove, decision fell in the second category.
Further research wiìl result i¡r a nrore definite solution of the problem than

that discussed later in this chapter. The problem in deciding to use available
information or to seek additional information is to compare the potential costs,
time requirements and potential cost benefit of filli:rg inforrnation gaps rvith tlre

resulting delay and reduction of effectiveness of training produced. The validity
of decisions of this type is dependent upon the adequate determination of training
needs as outlined in the previous chapter.

Gathering and Re shaping þformation

Gathering and reshaping information for subject material is divided into
two phases. The first consists of extracting, reorganizing and rervriting infor-
mation from available sources, and the second of developing usable information
tlrough research.

Two difficulties are often encountered in using infs¡pation from avail-
able sources. On the one hand, there has been very little written on the tech-
nician level in the entire subjectæea of highrvay maintenance. Most of rvhat has

been rnitten is highly technical , and rvhile deaiing at length with very complex
and special situations, it often fails completely to ansrver the simplest questions.
No effective means was fotutd to resolve this problem.

The second problem in connection *{th available information is to obtain
a synthesis of practice from a representative number of sources. It is a basic
éharaeteristic of mai¡tenance that, u'ithout rvork analysis and sta¡dardization
on a Statewide basis, the rvay of doing work has been developed by individual
field engineers and supervisors. Consequently, often there are many different
ways of doing the same thing.

The development of information through research may come from the
results of higtrly technical and complex research efforts or relatively straight-
foruard field observation and documentation of techniques in use. In the current
project, the development of i¡formation on the proper application of asphalt for
skin patching rvith a hand hose provides an exarnple of the type of activity required
of the training and subject matter specialists.

2.

3.
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The project staff, with assist¡nce from a Highrvay Research Engineer,
performed field experiments and observed a number of crews at u'ork to deter-
mine if a proper application could be obtai¡ed uith a hand hose, and determi¡e
if a proper applicatÍon could be described in terms usable by the operator on

the job. Gauze panels of precise size and rveight were laid out in a regular pat-

tern over an area to be patched, and a skitled operator was directed to spray the

area as though patching. An al'erage application of very nearly that desired was

obtained. Holever, t}te rate on the individual panels varied from appro>rimately
0.18 to 0.35 gallons per square yard.

The critieal elements of obtaining such application çere found to be:

1. Correct height of the nozzle abovethe surface - approximately
18 inches. This rças further defined as the height at which the

edges of the fanniag asphalt bega:r to loose their outward motion
and fall straight downward.

2. Speed with which the nozzle was mot'ed aeross the patch - a good

walking speed was apprr'ximately correct.

3. Having the nozzle already moring at this speed wheu beginning to

spray.

4. Making a series of single, non-overlapping passes with the spray
being cut off at the end of each pass rather thaa being allowed to
coutinue spraying as the direction of the pass was reversed.

5. Not atternpting to re-shoot small areas missed - avoiding a

double applic ation tmle s s absolutely ne ces sarJ¡.

A description of how a proper application looks on the road was determi¡ed
concurrently u'ith the experiments a¡d field observations. It eventually took the

form of a statement in the trainiag material as follows:

'fA good application should not flow on the road. You should be able

to see the texture of the pavement u¡derneath the sprayed asphalt -
that is tiny bumps on the surface should raise tiray bumps in the as-
phalt application.. If the surface of the application is smooth and glassy
yotr have too much. when stone first is applied to it, the asphalt should

come up only about a third of the way on the stone. Later when the stone

is pushed dogm by a roller or by traffic it till flatten out and the layer of

asphalta¡du'illcomeupl/2to2/sof.thewayaroundit'Iftheapplication
is right it won't go beyond that a¡d the patch won't be fat and slick - even

after a long time on the road. t'

L24
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Developing Supporting M¿terials

Infornation when gathered must be illustrated to be t¡nderstood as training.
Tbe illustrations - photographs, sketches and chaÍs, as well as the outlining of
key concepts, is the responsibility of the training specialists. However, it requires
the close cooperation of subject matter personel to assist in conception of illustra-
dons and to provide the point of view of tùe men to be trained.

When training is oriented to performance, tbe illustrations are dictated by
the objectives of the training. This is contrasted to getting photographs and illus-
trative material and then building f¡aining about the material on hand. The project
made no attempt at professional photography or illustration i¡ that materials were
being developed for pilot testing. However, the processss ef deþ¡mlning what
illustrations were required and the arrangements associated therewith were explored.

The first consideration of training is that instnrction be by good example.
This dema¡ds that photographs be taken of work bei:rg done properly and ttrey
lllustrate only the central point of the text. In 'mary cases, crerü¡s had to be
lnstructed to do work in the way the Department decided w¿rt¡ correct before a
photo could be taken.

Án ora:nple is the case of premix patch materials. Practice had been to
orrerlay instead of removing old surface material to compensate for the lack of
density in the mix. To illustrate the correct way ol doing the work, a series of
photographs were plønned. These were to include:

1. A road condition showing loose materi¿l to be removed.

2- Removal of loose material.

3. Squaring the resulting hole and remori¡g unsuitable base.

4. Tacking for the patch.

5. Isnng a patch.

6. Rolting.

7. lþg finísþsd patch, shoning a dense p¡¡ þts¡rling in with tlte remain-
ing surface.

A crew was organized and a road selected. At the particular time of the
year, the only road left in an unpatched condition \r'as a mins¡ secondary road
which needed complete reconstruction. The first decision reguired was to select
e portion of the road illustrative of conditions more likely to be encountered. The
subject matter specialist was the only gualified ¡nan to do this.
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Once mat€rial rvas being removed, the question arose of when to stop re-
moving old surface. A rule of thumb rvas developed and illustrated which st¿ted
that, " As long as material can be removed by gentle action of a pick/matüock, it
should be removed. If it is stuck doun tightly, leave it there.rr

A tack of 0. 05 to 0. 10 gallon per square yard rvas desired. The tack whicb
resulted after careful discussion with the operator was about 0.40 gallon per square
yard, the least he could practically obþin.

The remai¡¡der of the iltustration process went smoothly, but this crew was
the fourth such c¡ew - the first specifically organized - that had been photographed
before all things rvere suitable fo¡ illustrative material.

The exarnple is an indicatiou of the nature of developing mat€rials. The con-
clusions to be drawn are:

1. Close cooperation is required between the subject aad trai:ring personnel
to ensure correct performance is illustrated a¡d that it is well illustrated.

2. There must be the ability to control the performance of a crew being
used as illustration. A training man cannot count on sþ1¡ining good
illustrations by observing crews u'orking in tÌ¡eir normal manner.

3. The photogræhs - or other illustrations - must be carefully planned
to ensure that all are taken when there is opportuaity.

4. Maay iltustrations ale required a¡d should be a.nticipated.

Basic Material

.{,s task oriented materials are prepared, it is necessary to supplement
the specific information with sufficient background data to ensure understandiag.
the rvorlana¡¡ship aspects of patching again provid" 1¡" s)rample.

Techniques for describing how to obtain and identify a proper application
of asphalt tvere developed. One of the reasons for developing the training material
was to prevent patches with too much asphalt - fat patches. The basic information
describing a fat patch and its causes rvas required before it could be expected that
operators rvould try to get correct applications.

Guiding the development of basic materials was the obsen'ation that main-
tena¡rce employees did not generally understand why a patch which looked good wheu
placed should with time tum into a fat patch. Their general assumption seemed to
be th¿t the rock had stripped off, leaving the asphalt without cover material. Ob-
servation a¡d review of literature available indicated that the problem was not of
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retaining cover stone, but was instead asphalt flowing over the stone once traffic
action had compacted the cover material. In nearly every insta.nce, the first
layer of stone had been retained.

Training materials rvere developed illustrating the mechanical action of
traffic on cover aggregate and the volumetric relationship of asphalt and coúer
støre. Further, it,was noted that the relationship could be hroadly described
to the maintenalce employee by telling him how I'ar the asphalt should come up

after baffic had flattened down aII of the pieces of stoue.

Materials related to the basic I(SA's were prepared as needed in the mate-
rials developed by the project. It is the general conclusion that these are in many
cases more easily developed in this way - with the exception of those like basic
matåematics - and that these data wili provide the basis for developmental materials
i¡ the future rvhen organized on a subject matter basis rather than the currently used
task organization.

TRAINING'IAETHODOTOGY

The project established training methodologr and developecl materials
based on its being used by line supervisors as a part of their regular control
responsibility. The considerations and the tecbniques used are described in
this section.

Of importance in the selection of media are the basic characteristics
of the training situation. The primary consideraüions in maintenance are the
geographic dispersion of the training population, and the generally low level
of verbal and computational skills - true of both instructors and trainees in
many cases. The geographic dispersion of personnel suggests use of media
that can be cheaply produced and widely distributed wNle the levels of verbal
and computational skill suggest materials that are virtually self teaching.
Combined, these trvo considerations indicate need to exercise care in isolating
the specific items of linowleflge, skill and ability required to effect performance
lmprovements.

While these considerations are of primary importance in the selection of
a training method, there are others rvhich are importånt to both the selectÍon of
media and actual development of materials. Training, in many cases, attempts
to fill more than one objective. Being problem oriented it has to be effective in
communicating to the s¡:ecitìc people uho are causing the performance problem.
In this respect it has to be directed to the least apt trainee rather than the ma¡
of average ability. On the other hand, the same training must in most cases
provide a body of material that is effective in the development of those rvho show
poæntial for advancement. Rrrthermore, since it contairs performance oriented
information often available from no other published source, a distinct advantage
lies in having it available for quick reference at the operating level.
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Selection of Training Methods

It was recognized by the project staff that different methods of training
have different end results i¡ terms of their effectiveness in cftnmunicating infor-
mation. However, for pilot testing the specific trainilg needed in maintenance at
this time. there rvere only a relatively few methods that satisfied all requirements.
For use on the project, the materials had to:

Be suited for wide distribution u'ith minimum cost.

Be suited for use by line personnel in conducting the training.

Require only a short time to produce.

Require no pre-commifuient to training equipment.

Be easy to modify as a result of trial and evaluation.

l.

,

3.

4.

5.

To satisfy tÀe above requirements plus tle organizational considerations,
ttre project selected three techniques for use dependent--upon tÌ¡e nab¡re of content
a¡d the persons to be trained. These rvere: (lf training guides, (2) flip charts,
and (3) co¡ference materials. Each is discus.secl below, a"O 

"xà"ìptes 
are shown

in Appendix C.

Tlaining Guides

training guide is a highly itlustrated booklet dealing with a limit€d subject.
It is organized rvith the text on the left hand page, ard illusþations or oufline of Èey
concepts on tåe right hand page. h this rvay, it is useful as reference material,
can be used to instruct a large group when fuither illustrated by slides or overhêadprojector materials, 

"ln be used directly as a flip chart rvith small groups, and
can be used on the job for reference and to illustrate the correct wa¡' ¿o peitorm work.

Flip Charts

,l Ílip chart is a sequenced and highly iliustrated presentation with essentially
one.thought to a page. The instructor can obtain reasonabiy good results by reading
each page without additional comrnent. However, supplemenlary discussioi is gen-"
erally used and increases tÌ¡e effectiveness of the preÀenÞtion.

Ä flip chart is a convenient training method when only one topic is involved,
and lends itseU well to use rvith operators ai the area level. it can ¡e published in
book form similar to a training guide for use witl¡ smaller groups and for reference.
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Conference Materials

In many subjects, where the personnel to be Eained or tùe training content
is such that an instructor is dictated, a class room or conference approach was
adopÞd. In these cases, text material, conference leader's guides and appropriate
case and illustrative handout materials were prepared.

The selection of Faining methods is prirnarily the responsibility of the
training specialists. However, the same cooperative effort between training and
subjeclmatÞr specialists, as lvas necessary in early phases, is also called for
in this activity.

DEVELOPING ¡IAATERIAtS

A major step in developing materials has been discussed in the deçelopment

of illustrations. The other areas are the actual writing of text and the production
of the materials themselves.

The original writing of the text should be done by subject matter specialists.
Then the training specialist must take the materials and rewrite them in a form
suit¿ble for use in training. The establishment of logical patterns of thought,

illustration, summarization and repetition of major points should be left to the

training specialist. It is his responsibility to know the terms needing definition,
mathematical abilities of trainees and other factors affecting the resulting mate-
rials.

The training section witl be in position to make arrângements for repro-
duction and drafting serr¡ices. This a¡d final editing are areas where the training
specialists ca¡¡ add considerably to the effectiveness of resulting materials.
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UTITIZATION OF TRAINING MATERIALS

Associated with the development of materials, the project staff aaalyzed
the utilization of training materials and their inJluence on work performance.
This chapter presents the results of this review. The fotlowing sections contain

1. General conclusions related to the use of performance-oriented
l¡aining materials.

2. Utilization of specific types of training materials.

3. Criteria for evaluating trainíng effectiveness.

GENERAT CONCTUSIONS

Training of the type presented is designed to complement other manage-
ment activity. In this sense, it is necessary that the greater part of fþs !¡aini¡g
be conducted by the same people who are responsible for performance, and that
the training be done as a part of the regular working day of the men performing
maintenance operations. Under the conditions present in maintenance, it is not
practical to depend on persoual whose sole responsibility is that of a¡ instructor.

Witåin this context of direct and regular line involvement in training as a
part of day to da,v management effort to improve performance, several general
conclusions are pertinent. These are:

l. The results obtained from traini¡g in the maintenance area for
some time to come rvill be due more to the fact that needed in-
formation in usable form is being provicled for the first time
tl¡an to the particular training technique used, or to the excel-
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lence of presentation. Provided u{th illustrated materials, and

properly briefed, most present lüre supen'isors can communicate

adequately the minimum body of information required to change
performance. Provided uith such needed practical information,
most present field persorurel (if properly motivated) are capable

of putting it i¡to effect.

Motivation to apply the information.must derive from effective
supervisor-subordinate relationships. The ideal instructor at
each level of the organization is the well motivated and prepared
immediate supervisor of the recipient of the traiaing. Each in-
structor must i¡ turn have been trained and motivated by the next
higher management level.

Mai¡tenance employees have diffÍculty with manipulation of numbers -
particularly older employees. Under these circumstances, com-
putational functions involved in doing the work must be simplified and

highly proceduralized. As younger personael move i¡to the super-
visory ranks this problem should lessen - particularly if instruction
in basic mathematics is provided.

Far better participation is obtaÍ¡ed where the training group is
smalt and composed of persons familiar with eaclrother. Tbis
provides the participant vt'ith a non-embarrassing siãration in wNch
to learrr, and he is far more inclined to ask questions a¡d discuss
issues than when faced with the prospect of hearing the sou¡d of his
own voice in a room full of strangers. The conclusion is that, in
general, residency level conferences for superi-ntendents will be

more effective than larger ones held at the district level. In the

sa.rne way, area level meetings \dll be more effective for Foremen
and operators than larger meetings at the residency office. This
appiies to nearly all t¡pes of training. Where a special instn¡ctor
is required or highly sophisticated materials are used larger groups
at central locations are appropriate,

It is extremely difficult for anyone to conduct adequate training using
material someone else has rwitten without having some advance prep-
gration. It is extremely time consuming a¡d difÏicult to attempt to
write material that is suitable to be mailed out for use without such
preparation, inasmuch as every possible question urd discussion
point must be anticipated and covered. In the i¡terests of both the

amount of training that can be developed and implemented ar¡d the

success of that irrplemented, a systematic and thorough pretrqining
and preparation of instructors is imperative.

o
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The concern for preparation of the i¡structor applies regardless of the level
or degree of informality with rvhich the training is to be conducted. Even a trained
instructor benefits tremendously from prior conduct of or at least exposure to a
segrrient of training - particularly where summarization of main points and discus-
sion of questions are concer¡red. Therefore, as a general rule a sequence of meet-
ings shottld be held to implement each training subject. These should start with a
meeting of district personnel for the purpose of presentation of the material by a
state level training specialist, either from the Maintenance or Personnel Division
as may be appropriate for the subject matter. The district personnel, in turn,
should bold district level meetings for residency personnel, and the residency
personnel should present maierial to area personnel. only in this way can the
line or¡çanization hope adequately to convey the full intent and content of the
training material.

TIETD USAGE

Training Guides

The development of training guides as a format for presentation of subject
matter was one of the more significant results of the research. They are designed
specifically to fit the subject matter, the maintena¡ce situation, and the basic ap-
proach to trainiag.

Their intended role in achieving performaace improvement is varied. In
most cases the guide by itself is basically designed to selve as a complete training
program and aid for distribution and discussion at residency level meetings of the
superintendents. At such meetings, the training would normally be conducted by
the Residency Maintenance Supervisor, who has been previously f,rained using the
same material.

Beyond the training of residency Supervisors a:rd Superintendents, the
guides are designed for end use in training Foremen and o¡rerators at the area
headquarters and on the job. Presumably, a superintendent or Residency super-
visor rvho has been trai¡ed ia a particular subject area rvill be able to pass along
what he has learned using the right hand pages of the training guide as his basic
aid. He may do this in dilferent rvays as follows:

By holding informal conferences rvith individuals on specific points covered
in the more formal training that relaüe to observed performance problems.
Such conferences may be brief and held on the spot rvhen the performance
problem is observed.

By reviewing the entire subject or a major segment of Ít ç'ith small groups
at the A¡ea headquarters as appropriate. The Residency Supervisor or
Superintendent may ryish to schedule a¡rd hold such reviervs on a regular
basis - for example, for one hour each Wednesday morning.
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Beyond these obvious conventionat training uses, training guides sene

several other functions. These are:

1. They are used by the Su¡rerintendent for his oun releren..'e on practical

and tcchnical matters (such as rvhich size crerv to use),

2. They are suitable for use in providing local training on e'rhome stud/r

basis for potential foremen (and for the superintendent himself).

3. They provide a basis for the production of more sophisticated
materials such as slide presentations, motion pictures, and flip
charts. Generally, such materials should not be developed rvith-

out adequate trial first of the less formal approaches defined

above - along with analysis of other factors that may be affecting
performance.

4. They provide an excellent way of informing ma¡agement of tbe

specific content and points of emphasis that are to be made in
each training subject area. considering the fact that what is
published as training material rviil be taken literally by most
who receive it, such a detailed revierv by management is impera-
tive.

The actual implementation of these materiats should be guided by tìe
following:

1. At the Residency supervisor level advance reading of the grride

followed by in-depth discussion of the main points of emphasis

will usually be adequate. At this level a great deal of the explan-

atory material inclucted in the guides is not really needed and

serves primarily as a source of examples and rvays of explaining
the points made rvhen the lìesidenc]' supervisor is called upon to
discuss the material at lorver levels. In most eases a single meet-
ing at the District level conducted by the Assista¡rt District Engi-
neer for Maintenance, soneone appointed by him, or a subiect
matter expert will suffice to prepare the Residency supervisors
for furtber distribution of the information. where possible, Res-

ident Engineers aÌso should be provided rvith copies of the material
in advance and attend such meetings. Their active support of the

ideas set forth in the materials is vital to actual accomplishment
of the desired performance improvements.

2. The use of the trai:ning guides by Residency supervisors in training
Su¡æriatendents should vary from residency to residency. The de-
gree to which a page by page as opposed to a selective discussion
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approach is used depends on what the superwisor thÍnks is required
to achieve the desired performance a¡d development results among

Ns particular group of individual Superintendents. He should not
la"bor through a page by page discussion if he feels that he can better
accomplish the job cliscussing only a ferv selected portions of the guide.

The Superintendent will be provided lrith a copy of the material and will
be in a position io read and review all of the material. Here again, ad-
vance distribution of the material for reading prior to discussion is
advisable.

3. Couduct of training for persons below the Superintendent level using
the traùring guide a-s the only training aid should also vary - primarily
due to the varying ability of Superintendents to serve as Ínstructors.

It appears that training at this level should be of three types: formal pre-
sentation of the material to Foremen and Operators at the area shop, informal
discussion of specific points as indicated by observed need for specific performance
improvements, and home study.

In the first i¡stance it will probably be best for the Residency Supervisor
to schedule and conduct the training - unless the Superintendent is obviously cap-
able of making a good training presentation.

The second instance represents the envisaged role of the average Superin-
tendent in the operations trai¡ing process - primarily one of informal conduct
of on-the-job coaching and training as called for by the situation. It is here that
the many explanatory examples included in the materials should be of most value.

The finat instance - home study and review - is, of course, an individual
matter. Residency Supervisors and Superintendents may wish to schedule such
review for all of their Foremen, and particularly those with potentÍal for advance-
ment. The value of this tNrd type of use of the material shouid not be underestimated,
particularly as it is the only t¡pe of technical development training available at this
level at tåe present time.

Flip Charts

Flip charts provide the instructor with a practically self-teaching device.
Presentation of the training requires little in the way of skill on the part of line
instructors. IvIany segments of the training guides can easily be enlarged and
converted to flip chart form if it is felt necessa¡y to do so based on training
results obtained.

In order to obtain some measure of the amount learned from the training
presentation, inten'iervs w'ere conducted before training with nine operators
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selected at random from tl¡e Richmond District - the pilot district for testing
of the maintenance management s1'stem. The idea rvas to obtain some measure
of Lnorvledge levels before training. \\¡ith onll' one exception - a man rvho had
just come on the payroll - these operators already knew most of the essential
i¡formation to be taught. Inasmuch as it was unlikely this could have been
true without recent coaching, it rvas concluded tÌ¡at the Superintendents had
managed - without the aid of any training materials - to pass along what they
themselves had leamed from the occasional informal exposure they received
to the flip chart rvhile it was being developed.

The conclusion was piain and highly sigrrificant that the problem had been
one of motivating the Superintendents and supplying them with needed information.
Beyond that point they demonstrated adequate capability to communicate effectively
with their men. While the flip chart after it was distributed made this job of com-
municating with lower levels easier - particularly when the Residency Supenrisor
or Resident Engineer conducted the training - the fact that the Superintendent
could be effective on his own if given the operating information he needs was
clearly established. The ftmdamental conclusion was that many 'rtraining needstt
represent primarily needs for development a¡d distribution of practical perfor-
mance oriented information rather tlran specifically needs for traini-ng.

The overall conclusion drarvn from the pilot testing of this type of material
was that flip charts could be higi,ty effective tools for use by the line organization.
They seem suitabtre for use in passing along information to Foreme¡ and Operators
on specific phases of operations rvhich these persons directly aJfect, In sucb cases
they may often represent material sçplementary to that contained in training guides
and/or in rvritten policies and standaros. They are particularly suitable for fulfilling
recurring widespread needs - such as those related to drivers of snow removal
equipment as i¡ the case pilot tested u¡rder the project. Interviews conducted from
one week to as much as one month a.fter the pilot training had been conducted revealed
an average retention of about 9070 of. the important information intended to be com-
municated.

The considerations in the actual use of flip charts are similar to those for
training guides - level by level i¡troduction a¡rd discussion of the material again
being highty desirable. The success of the present¿tion at the primary level -
the level at which the training is primarily aimed - will depend upon:

The degree to lvhich the material itself contai¡s information needed
to obtain performanee in terms and context suitable to this primary
Ievel, and the degree to rvhich the line instructor a¡d the manage-
ment hierarchy above hÍm demonstrate support for the performance
change s being promoted.

The degree to which the line i¡structor is able to make brief comments
page by page as he proceeds r¡'ithout destroying the continuity of thought

1.
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flow basic to the flip chart type of presentation. This implies adequate
knowledge of what is coming to defer questions that are premature, and

makes adequate briefing of the instructor imperative.

Conferences

Conventional conference type training is called for particularly where
judgment factors as opposed to procedural factors form the main points of the
training. Here the leadership of the trai¡ing is far more critical to success
than in the other techniques, u'here, because of the extensive vÍsual presentation
of data, training may be successful even rvhere the instructor is not skilled.

Where a subject expert and/or a skilled conference leader can be used to
conduct conference type training, the materiaLs themselves can be quickly pre-
pared and need not be extensive. lla¡ry highly successful conferences wili result
from use of a simple one page outline of main points for discussion. This situation,
however, due to time a¡d expense factors, will generally be restricted to conferences
held at the central office and/or district levels.

When conference type training is used at lo*'er levels, using conference
leaders from the district or residency staff, far more effort must be expended

botl, in the preparation of the materials and of the conference leaders themselves.
Materials for use at these levels must be highly proceduralized with clear complete
instructions to the conference leader. Pilot testing to determine probable questions

arising in the discussion and problems in explaining points of training emphasis are
highly desirable if not crirical to training success. The result of such pilot testing
performed by trained leaders should be revision of draJt conference leader's guides

to include:

Ciarification of procedural instructions to the conference leader rvhere

needed.

Notes to the leader regarding probable questions that will arise and

how he should handle them.

Àmplification of explanatory material, blackboard examples, etc.
found to be successful i¡ obtaini¡g desired response from trainees.

The conduct of the conference type training at each level of the organization
tåen - along *ith those improvements i¡troduced as a result of pilot testing -
should do much to assurt-. that confe'rence leaclers at the lou'est level at rvhich the
training is conclucted uill have a goocl chance of success. Without such a sequence
of pilot testing and successive conduct at each organizational level, conference type
training in the residency is not lilely to produce performance change.
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EVALUATING TRAINING EFFECTIVENESS

Training is intended to improve work performance. Therefore, training
effectiveness can be evaluated only in terms oI performance improvement. These

statements are the key to the performance orientation to training rvhich was estab-
lished for this project.

There is need to evaluate training on both a short term ar¡d on a long range

basis. Though the eventual rvorth is the savings rvhich result, there are other
factors which must be considered. Training rvill often result in reactlons in areas

other than covered by specific materials. Since savings a¡d other effects qarutot

be measured at the time of training, this evaluation must l¡e in terms of the reaction
of the menbeing trained, andbe judged as an anticipation of performance changes'

and develòpment of new personnel. The evaluation must include:

1. Determination of amount of learninga¡d acü¡sl information gained.

Z. Evaluation of the relationship of the information to the specific task.

3. Evaluation of the desire on the part of the trainee to use the information
gained.

4. Evaluation of tåe degree of support gained among management and

supervisory personnel for the speeific concepts being presented.

5. Estimation of the abitity of the training to accelerate the development
of potential supervisors.

The preliminary evaluation must tl¡en be checked as a part of performance
evaluation. Areas which do not show improvement may be the result of poor train-
ing, the training materials, or management factors other than training.
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Whot ll's All About

You - as head of a state, city, township or county road
department - are responsible for your department's work.
To assure the best results, you are always looking for ways to
help everyone work together, be more cooperative and to
increase productivity and efficiency.'

One way you ean improve your operation is to tra,in your
employees. Since your department's suceess depends a great
deal upon your erews and how they perform their jobs,
training for erews and erew foremen is especially important.

The purpose of this handbook is to give you information you
can use to train foremen and erews, including information
about t,raining material already available and appropriate for
your department.

You ean discuss this handbook during department
meetings and during special meetings on training. Perhaps
you ean eneourage your state association of eounties or county
engineers to sponsor training workshops, using this handbook
as a resource.

The Trainer's Guí.de, the booklet which accompanies this
handbook, provides information to guide the person who will
train your foremen and crews.
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Why Troining?

Training is really nothing new to you. When you orient new
employees or explain department policies and proeedures, you
are condueting a kind of training program. This handbook
focuses on more struetured training as skills development for
your eren¡s.

Training has many benefits for your department's work and
workers. It can reduee costs; help you adapt to change and
eope with manpower shortages; improve your employees'
morale, your safety praetiees and ability to respond to
emergencies.

REDUCE COSTS

To a great extent, the effectiveness and the cost of your
department's operation depend upon your erews. Are you
operating as efficiently and productively as you could? Are
crews using the best methods and right equipment to do their
work?

Crews, for example, when blading aggregate surfaees, may
be unneeessarily reshaping the road surface in dry weather.
With proper training, foremen and crews would learn to
reshape only under proper eonditions, when the aggregate is
moist or wet.

Snow plow operators may be using only salt for ice eontrol
when temperatures are too low for salt alone to work
properly. Training would teaeh operators how to use salt and
other additives, sueh as calcium chloride, so that iee eontrol
eonforms to the eurrent and expeeted temperature level.

The Handboolc on Truí;ning for Road, Depørtments is part
of the NACE Training Guid'e Serí'es. The Troiner's
Guide, aeeompanying the handbook, provides informa-
tion to help the person who will train your foremen and
crews. Five guides eover the subjects: Bh'ding
Aggregate Surfaces, Hou to Tolk ønd Communi.ca'te at
the So¡ne Time, Improuing Traffu Muintenance,
Maintaining Bridges After Inspection, Tþs for Consera-
ing the Enuironment and Energy. Appendix A describes
each guide; the last page of this handbook provides
ordering information.
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lraining saves money for the department by decreasing the
number of mistakes made
and by improving the
quality of a crew's work.

Crew time, materials
and equipment used to
produce a faulty or defi-
cient job are wasted.
Mistakes must be cor-
reeted, and eorrections
cost additional crew time
and equipment and ma-
terial use - whieh all cost
money, for the depart-
ment, the county and the
taxpaying public.

Training standardizes
and improves work qual-
ity among all erews in the department. Improved work quality
on a eonstruetion projeet, for example, results in reduced
future maintenanee costs.

Training increases productivity as well as efficiency. An
inerease in productivity saves the department money. For
example, if more miles of road can be bladed properly, the
department gets more work accomplished.

INCREASE ABILITY TO ADAPT TO CHANGE

Many influences may require ehanges in your praetiees:
new technology, materials, and equipment; changes in
standards, policies and legislation; budget changes; and soeial
and political coneerns.

Training can help you implement.neeessary teehnological
changes. Workers ean learn how to operate new equipment
efficiently and safely and how to work properly with new and
different materials.

Crews, through training, ean learn how to meet required
standards - which rnay change because of federal guidelines
and/or state law.

Change in your budget allocation will affect your crÈws'
work loads. If you get less money than you had in the past or
are expected to perform more work with the same amouht of
dollars, training can help. For example, the blading örew
might have to do the work of the painting and striping cre\ü
and with proper training could acquire needed skills.

Increasing social and political eoncerns are affecting four
operation and the need for training. The energy shortage is an
example. To conserve fuel, foremen, for example, could be
trained in quick check procedures to save vehicle trips by
regular joh inspectors.
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Another eoncern affeeting your aetivities is the need to
protect the environment. Through training, ere$'s can be

shown specific ways to reduee pollution; for example,
disposing of solid waste materials from a completed job in an

authorized sanitary landfill rather than dumping waste in a
hidden washout.

IMPROVE ABILITY TO COPE TVITH MANPOTVER
SHORTAGES

By training one erew to assume the work of another (eross

training), you ean reduee problems ereated by shortages of
manpower, including shortages created by vacations and
ilheóses. Cross training also helps you fill vacancies when
employees retire or otherwise leave the department.

Be sure to investigate union and employee bargaining
eonstraints before cross training your ere\rys.

IMPROVE EMPLOYEE MORALE

Training ean also improve employee morale. Workers who
know they ean do a job well will feel more confident about
their abilities and, thus, better about the work they do.

By giving employees the opportunity to advanee in the
department, training can i¡nprove morale. If employees take
part in training that qualifies them for promotions when
vacancies oceur, they are more apt to stay with the
department. îurnover in employees (which is costly) will be
reduced, but when vaeaneies do occur, a department with a
training program tends to attract new employees.

Training brings people together. Group training can help
improve relationships as employees work together toward a

common goal. They may renew old friendships and create new
ones. Understanding among individual erew members,
between a crew member and his foreman, and between the
foreman and his entire
erew may improve. If you
are directly involved .in
training a cre$¡, you have
a good opportunity to get
to know your ererv mem-
bers: to learn about their
abilities, problems and
interests. Likewise,
cre\ils ean beeome better
aequainted with you.

lraining gives employees a ehanee to exchange views and
make a contribution to work policies and other decisions that
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affect them. An employee asked for his ideas will feel he is an
asset to the department, and indeed - he may become a
greater asset. It is vital for each person to feel he is a part of
the department and is free to express his ideas and tó make
suggestions. îhis applies to crew-foremen relationships as
well as foremen-department head relationships.

INCREASE SAFETY AND ABILITY TO RESPOND TO
EMERGENCIES

^ Safety is important for the public and employees, especially
for those crews working on the road with com[t"* -u.hin""y.
Safet¡ prineiples and practices can be effectively communi-
cated through training. Actual demonstrations can show
required practices. For example, training can show a flagman
how to safely and effectively control trãtfic in a barriðaded
Lrea..

- 
Proper training can prepare cre\üs to respond to emergency

situations, such as natural disasters, fires and blizárds.
Recause of the unpredictable timing of an emergency, advance
planning is imperative, and crerrys must be p"ðpu"éa.

IMPROVE RELATIONS WITH THE PUBLIC
Training can help improve the department's relations with

the public. How employees communicate with the public and
how employees handle complaints from the publii are two
important areas that can always be improved.

Most of the emmplzs used a,boae and, in the rest of this
hondbook relnte to points coaered in the NACE Trairuing
Guide Series. See Appendin A for a descrþtion of eøch Suid;.
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Getting Reody For Troining

Before you start training your crews, you need to determine
your training needs and whom to train. When we say you, i!
may be you !"t.onally, your personnel director, superintend-

ent, inspector, or foreman.

DETERMINE TRAINING NEEDS

First, you must consider:

. Kinds of work that must be done

o Time frames for completing work
. Number of employees needed to do a particular kind of

work
. Skills your employees Possess

How do these considerations affect the work of your crews?

All the considerations work together; if you do not- have

enough people or people with the right skills to complete a
partiãular ¡óU wittrin a specific time frame, training is needed'

As mentioñed earlier, cross training one crew to acquire skills
for performing other kinds of work is helpful if y-ou don't have

enough crew members for a job. For example, if you contract
weed spraying and are short of snow plow operators, you

could tiain a crew to spray weeds and operate plows.

Following are some ways to check on your training needs:

o Compare sehedules, plans, and work programs with
records of actual work being accomplished. When there is
a definite difference between your plan and what is
actually done, training may be needed. For example, if
your blading schedule calls for an average of 25 miles of
road to be bladed per week, and only 18 miles are bladed,
you may need to increase the productivity of your erew
by starting a training program

o Assess not only the quantity but also the quality of your
crews'work. You can tell whether crews are producing
quality work

. Analyze equipment life to indicate need for equipment
operator training. A roadside morr'er showing wear and
tear exceeding normal use could indicate your mower
operator needs training

. Consider use of new types of equipment and materials
that may neeessitate training

¡ Consider employee turnover. High rates of turnover
might indicate problems that training could help ease.
You ean also provide training for normal attrition - when
employees retire, finish school, or move out of the area

. Get training suggestions from your crew foremen since
they are in daily contact with crews and have first-hand
knowledge of problem areas

o Consult crews for their suggestions on their training
needs

Eneourage your foremen and crews to suggest training they
would like to receive. Working together to determine training
needs is a type of training in itself. Listen to and seriously
consider employee suggestions. Remember that employees
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are more apt to accept a decision they help make rather than a
decision imposed upon them.

?

,0c

DETEBMINE TVHOM TO TBAIN
It is important that you know your crews and their

individual and group needs before you decide upon persons to
include in a training program.

You should know the particular abilities of individual crew
members. For example, a mechanically-oriented, competent
dragline operator may not necessarily be the right individual
to train to become an inspector.

You should also know your crew members' personalities. A
welder, for example, may possess the skills to do superior
welding work, but does he possess the "personality" and
leadership capabilities to be a foreman:

¡ Does he get along well with others?
. Could he guide others?
o Could he give instructions and explain procedures

clearly?

Determining whom to place in a training program that
develops supervisory skills is a difficult but important
decision.

Not all employees want higher level jobs. Try to determine
who these employees are before training participants are
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seleeted. If you think an individual has potential for a higher
level or different job, and he is reluctant to try for it, you can
let him assume the job on a trial basis. It may turn out he likes
the job and that he can do it after receiving training.
However, if he only lacks confidence, he stands a better
chance of gaining it through training rather than risking
failure trying to do the job untrained.

To help you select persons to receive training, consider
problem areas. For example, members of one crew may
complain because their work load is usually heavier then
another crew's. Required to work hard, the first erew may see
that a second crew has little to do. (There may be good
reasons for work load differences; e.9., type of work, terrain
of job site, local difficulities, etc.) One solution, if work is
compatible, is to provide some cross training for the second
crew so it ean assist the first when feasible.

Bridge problems can indicate that road crews need training
to encourage them to look at more than road surfacing on
bridge decks. (See NACE Training Guide, Maintairuing
Bridges After Inspection.+)

DETERMINE PRIORITIES

After you have determined training needs and individuals
to be trained, deeide on training priorities.

To determine priorities, consult superintendents and
foremen. Consider the department's areas of. greøtest training
need. But always list ¿ll needs. You may find that some

tTo get copies of NACE Training Guides, see order form, last
page of this guide.

training needs can be met without great expenditures of time
and money. Training for such needs can be accomplished with
a minimum of effort and without interfering with your
priorities.

Some of your fellow county engineers suggest the following
areas as training priorities:

r Safety and first aid practices
o Public relations
. Heavy equipment operation and maintenance
¡ Areas of major expense in dollars and manhours; e.g.,

asphalt resealing and patching
o Work requiring new types of equipment and/or materials

requiring new methods of application

Time and money will, of course, influence your choice of
training programs. You can implement only those programs
you can afford. You must weigh the time involved in setting
up and running training against the time employees need on
the job.
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The Economics Of Troining

An important consideration in developing your program is
the economics, especially the cost, of training. The kind of
training conducted, length of course, and number of persons
influence cost. Each of these influences can be adjusted to
accommodate your budget. (See page 35 for information on
adjusting training time and audience size.)

You can save money by adapting training resources; by
developing your own trainers and your own training programs
(see pages 32-37) and by making use of your county's training
director or office, if there is one.

If you use the Trainer's Guide to help train your foremen,
for example, and if you use the NACE Training Guide Series,
training will cost you. only your trainees' time, (equipment
costs, if any) and any costs for buying training materials, such
as additional copies of NACE training guides.*

Some training may be free. Check programs of your local
community college and vocational-teehnical schools as well as
local high school adult evening classes; safety training by the
American Red Cross and insurance companies; training
provided by manufacturers and material suppliers (see Other
Ways To Provide Training, pages 41-48).

*To get copies of NACE Training Guides, see order form, last
page of this guide.
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Regional programs with other counties and jurisdictions can
save you money because it allows you to pool and share
resources - men, materials, money.

Some state and federal money is available for training.
Congress, through various acts, appropriates money for
training purposes and apportions this money to states.
Training money may be available from legislation other than
transportation legislation - legislation relating to manpower
and education. To find out what money may be available,
check with your state highway department's secondary roads
engineer, your state's training officer, and your county
federal-aid coordinator, if your eounty has one (this person
may be called an intergovernmental-aid coordinator, a county
development coordinator, etc.).

You may want to persuade your Board of County
Commissioners to make training a line item in the county's
budget. You yourself can make training an item in the road
department's budget.

Scheduling Troining

PART OF YOUR DEPARTMENT PROGRAM

Assuming you have decided on training needs and
priorities, the next step is scheduling.

In spite of existing schedules, training is important enough
to warrant time of its own. You should develop schedules so
that you do allow specific time for some crew training.
Remember, in your scheduling, that training is not a qfre-time
session, but a continuous process. Training needs to be a
continuous process because of loss of personnel by attrition,
changes brought about by promotions, and because of
developments that necessitate training. Training should be
made a part of the department's program and scheduled from
year to year.

When scheduling training, check carefully for union and
employee bargaining constraints that could affect the training
schedule.

Although your present schedule may limit the time crews
have available for training, it should be possible to meet your
training needs and accommodate your schedule.'
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Consider the following additional factors in scheduling:

PLACE OF TRAINING

Training may take place within or outside your department.
You will have to make plans accordingly. If a crew member
has to leave his work to attend a training program conducted
by a vocational-technical school, for example, you need to
make arrangements for his job to be carried on by someone
else during his absence.

Depending upon the topic, some training can be scheduled
for department meetings. For example, you can conduct a
training session on the NACE Training Guide, Hout to Talk
and Communicate at the Same Time, at a tool box session or a
general meeting.t

Remember that on-the-job training allows crews to learn
while performing their jobs.

SCHEDULE DELAYS
If your work is delayed because needed materials, tools, and

equipment are not available and the delay is somewhat
lengthy, use the time for training. You will need to have a
tentative plan so your foreman can make best use of the time;
for example, if a crew is working at a bridge site and is
delayed, bridge cleaning and painting could be discussed. (See
NACE Training Guide, Muintøining Brid,ges After Inspec-
ti,on.*l

JOBS PERFORMED ON A SEASONAL BASIS
Much of your work is performed on a seasonal basis. Most of

your fellow county road heads agree that training for
*To get copies of NACE Training Guides, see orrler form, last
page of this guide.

seasonar work shourd take prace immediately prior to the start
of the season. For example, snow 

""o'ouui 
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trained during the fall.

One county road head suggests these examples for training:

o During winter:

- Equipment maintenance

- First aid courses

- Record keeping

- Welding schools

- Management courses for foremen
. During summer:

- Equipment operation

- Blading tec.hniques, such as proper amount of crown
and superelevation on curves

o During spring:

- Roadside improvement

- Seeding, mulching, fertilizer use, planting

WEATHER CONDITIONS
Unfavorable weather can provide time for training. If a

erew cannot work at the job site because of bad weathãr, use
crew time for training in the garage or office. For example,
you could train erews on techniques of culvert replacemeni on
a rainy day and the actual replacement on a shori portion of a
day when it is too late for crews to start another jáb. ln ottrer
words, make good use of downtime by using it fór training.

ADVICE FROM FOREMEN

. For.all training plans, consult your foremen. Since they are
in daily contact with crews, they can advise on upp"opiiutu
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times to schedule training. For example, they will know when

a crew is ahead of schedule and when slack time is available

for training.

EQUIPMENT NEEDS

Equipment needs will influence the scheduling of equipment
op""ätó" training. For instance, when a backhoe is not heavily
in demand during winter, train then. Some jobs only require a

few hours of equipment use - idle time can be used for
training.

KIND OF TRAINING

Your seheduling will be influenced by the kind of training to
be conducted. A discussion of the different kinds of training
that exist is found in the following section.

Kinds Of Troining

Basically, crew training should develop skills to do a job.

Training can be directed to an individual or a group and can be

written or verbal.

Written forms include manuals, handbooks and guides.
These are often directed to individuals who can develop work
skills by reading and
following instructions. An
individual can learn from
a self-instructional train-
ing manual which con-
tains exams or questions
for him to use to check his
training progress. Writ-
ten forms of training can
also be used to train
groups as well as individ-
uals.

Training can be ver-
bally communicated to a
group by an instructor, or
trainer. The trainer can
train in a classroom or
garage, by leading a

discussion and by using training aids, such as slides, movies,
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maps, charts, diagrams. In addition to training in a
classroom-type situation, the trainer can work with a group at
its job site, as the group does its work. This method is called
on-the-job training (OJT).

Demonstration is an important part of both OJT and
classroom training. For example, a trainer can show, as part
of OJT, how to dump a load of material from a dumptruck; in
the garage or in the field, he can demonstrate how to blend
materials to achieve a proper mix for asphalt patching.

A trainer does not always work just with groups: he can
work on a one-to-one basis with an individual; for example,
riding on a front end loader with the operator.

The best training method to use (considering cost and time)
is determined by:

o The people to be trained - a group or an individual
o Trainees' existing skills and capabilities
o Kind of skill to be developed

TVHICH TRAINING TO USE, WITEN?

How do you know what kind of training to use, and when?
What do you want the training to accomplish?

Generally, your training objectives determine the best
training method to use. On-the-job training is especially
appropriate when training a person to operate a piece of
equipment and when you want to demonstrate how something
should be done, using materials and tools. Classroom-garage
training, supplemented by training aids, is effective in
communicating principles: the "what it is," "why we do it" as
well as the "how to do it."
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Written forms of training are useful for those accustomed to
working with written materials. Verbal training is useful for
training groups and those individuals not accustomed to
reading instructions.

First consider whether you want to train a group or an
individual. Do you have just one individual who needs to learn
how to operate a backhoe, or do you have five laborers who
need to learn about pothole patching?

Let's take blading as an example.

Suppose you have your aggregate surfaced roads divided
into four districts: A, B, C and D. You know there is a problem
with districts A, B and C because their roads are still rough
after being bladed; whereas, the roads in district D are
sufficiently smooth after blading. (See NACE Training Guide,
Blnding Ag gre gate Surfaæ s. *l

Now try to find the cause of the problem. One reason can be
because the motor grader operators in districts A, B and C are
not putting in enough hours blading when road conditions are
right. Perhaps they. don't know the principles of blading -
what the blading job actually means. Perhaps there is a
morale problem.

After diseussing the situation with your three grader
operators and their foremen,' you may determine that each
needs to learn how to better operate his grader. (If each
district, A, B, C and D, has a different foreman, the problem
could be that the foremen in districts A, B, and C are not good
"supervisors" and and poor "trainers" they do not
communicate and explain well. If so, these foremen need

+To get copies of NACE Training Guides, see order form, last
page of this guide.

training to develop supervisory skills and the ability to
communicate.)

This hypothetical problem, then, involves three motor
grader operators who can be treated as three individuals or as
one group. Before you decide whether to train the three
individually or as a group - in addition to considering training
time involved and each man's work load - you must assess
the three men involved.

You know that the motor grader operator from district A is
an especially bright guy who reads a lot and who can figure
things out for himself. He may need only read a handbook.
The two remaining operators may be more verbally-oriented.
They do not read often and do not understand diagrams easily.
These two would benefit most from on-the-job training. Such
training is more appropriate than classroom-garage training
in this situation. The operators could work directly on the
grader rather than with illustrations and diagrams.

Classroom-garage training would be more appropriate if the
motor grader operators needed training in how to keep their
records. A trainer could effectively explain what maintenance
records are, using illustrations or handouts.
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Con You Adopt Other Troining?

Because of differences in training needs and local

conditions, it may be difficult for you to use training materials
"as is." Therefore, it is important to discuss how to adapt

training.

In order to assist you, in the fall of 19?3, we made a

nationwide inventory of training programs and materials
appropriate for county road departments. We contacted state
and local highway departments, educational institutions and

other agencies. The results of that inventory are found in
Appendix B, Abstracts Of Trai'ning Møteríøls Appropriate
For County Road' Depwt¡nents. The abstracts describe two
categories of materials useful for training. The first category
includes deuelnped train-
ing yrograms you can use
with little change. The
seeond category includes
traíning resources' yotJ
can adapt for training.

In order to help you
choose the best kind of
training for your needs,
following are some tiPs
about (1) deciding wheth-
er training programs al-
ready developed are use-

able and (2) how to adaPt
resources for training
(materials that must be
changed before they can
be used).
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HOW CAN YOU DETT]RMINE IF A PROGRAM }ryILL
MEET YOUR TRAINING NEEDS?

Some training programs already developed may ,not be
appropriate for your training needs. Often a trainer's
(instructor's) guide, curriculum, or course outline accompa-
nies a developed training program. Check this material and
the program itself lbr appropriateness. The information may
be too advanced I'or the group you want trained. This rnay be
the case, for example, when looking at some state highway
department training programs. These training prog'rams may
apply to high-speed, high-volume roads; you may be more
concerned about training for crews working on low,speed,
low-volume roads.

Use your criteria, based on your specific problems (also see
section below), to determine if a developed training pfogram
will meet your training needs. If you decide that a training
program is valuable, but not totally applicable, you can adapt
ir.

HOTry CAN YOU ADAPT A TNAINING PROGRAM?
To help you adapt a training program, considêr the

following factors (these faetors can help you determine if a
developed training program will meet your needs and can help
you check on a program you have developed from another
source).

Content Of Program

The program's content may be too complex for the group
to be trained. You may be able to alter the high level of the
content by reorganizing and eliminating material.
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For example, the written style may be too complex.
Substitute simple words for more complex ones, making sure
you do not change the meaning of the idea. The words you use

as substitutes should be words with which your crews are
familiar. Technical terms also can be reworded so that they
are more easily understood, but be sure to call attention to
technical terms and to define them. For example, when
training a crew blading a curved road, you can say, "On
curved roads, the outside edge of the road is made higher than
the inside edge. This banking of the curved part of the road is
called superelevation. "

You can clarify technical points by adding examples and
illustrations and by using films. If you think the training
program is too detailed for your purposes, cut out
unnecessary material.

Information should be organized in a step-by-step manner,
both in order of presentation and degree of complexity.

o The order of presentation should be logical
¡ Use chronological order when describing procedures and

address one point at a time
. The information should clearly relate to the topic being

discussed

In other words, make sure your material sticks to the point!
Reorganize material so that you progress in detail and
complexity from simple to more complex.

Adjust Program To Trsinees

Although training is directed to a specific audience, you can
use the same training for another audience. For example, you
may think that a particular construction training program

directed to crew foremen is at too high a level for your crew
foremen, but at the appropriate level for your construction
inspectors. Use this program for your inspectors, but
remember that the training must cover the work your
inspectors perform.

Size Ol Audience And Training Time Required

A training program will often specify audience size. You
may want to use a bridge maintenance training program, for
example, which is aimed at an audience of 12 trainees, and
there may be 25 persons you want to train. You could divide
the 25 individuals into two groups, of 12 and 13 each, and
schedule the training in concurrent sessions or at separate
times. Although aimed at an audience of 12, you could use the
program for your 25, but realize that the benefits of "small
group" participation in questions and comments will be
reduced.

This same bridge maintenance program may require 40
hours in time per trainee. If your schedule does not permit
this much time for training, you can consolidate the
information. Carefully eliminate some material, making sure
the program still retains necessary basic information. Or, you
eould schedule the training in such a way that the 40 hours of
an employee's time are distributed over a long period of time;
you could split the total training program into four segments,
for example, with two-week breaks between segments.

Materials, Equipment And Facilities Required

If you do not have the materials, equipment, and/or
facilities for a specific training program, first see if you can
"make do" without these requirements by adjusting the
content that calls for a particular piece of equipment, for
example. You may need to look for resources outside your
department or your county, such as your state highway
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department's shop. Information on the availability of
"outside" resourees appears on pages 4l-48.

HOTV DO YOU ADAPT A TRAINING RESOURCE?

The previous discussion was directed mainly to working
with a training program someone else had prepared. There
are other materials you can adapt for training. For example,
written forms of training, primarily directed to an individual

- as manuals, handbooks and guides - can be adapted for
training groups. Portions of a textbook can be adapted for
your training.

Appendix C shows how you can adapt a manual for group
training use, i.e., for training one of your crews. The example
uses a ehapter in Volume Y\II, Mainterulnce Mntagernent, of.
the NACE Actinn Quide Series.i

*There may be a copy in your county road office, or for
ordering information, see order form, last page of this guide.

When adapting a training resource to train your crews, use
some of the points already described.

Check to see if you:

o Address the proper audience: the information given to
trainees should apply to their work

. Emphasize actions for the person who must perform the
action

o Stress the "how to" and place the "hou/ to's" in logical
order from the beginning to the end of a process; foi ex-
ample, start your engine . . .

o Explain the "why" to back up the "how to"
o Localize general information so that it applies to your

locality
¡ Use terms your trainees know
o Anticipate questions trainees may ask and answer them

in the presentation
¡ Provide examples to support the information presented
o Use appropriate training aids (slides, maps, etc.) to help

clarify the presentation
o Have questions to pose to trainees to start their questions
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Getting The Troining Done

It cannot be emphasized too strongly that there are many
ways to get training programs started. Our search for
developed training programs across the country uncovered
many available resources. There are community colleges and
vocational-technical schools. Institutes of local government,
state highway departrnent training departments and many
others told us repeatedly that, although they might have no
specific training programs for counties, training for county
personnel could possibly be conducted if interest is expressed.

Contact some of the resources listed in this section to
discuss your training needs and problems.

In many cases, you may have to choose someone already on
your staff as a trainer for your creu/s. This may present some
problems because that person,does not necessarily know how
to train.

This section provides some tips to help you get the training
done, discussing potential trainers in your own department
and then discussing outside resources.

TRAINERS IN YOUR OTryN DEPARTMENT

Let's return to the blading example and the need for motor
grader operator training, pages 30-31.

The grader operator in district D is blading roads properly:
he is a good motor grader operator and a potential trainer for
the other operators. Remember that his ability to operate a
grader well does not assure that he has ability to train well.
Again, you need to know the particular individual:

His work background and prior training
His personality: how he works with others; how others
accept him; how others will accept him as a trainer
His ability to teach others: to analyze situations; to
explain

o His willingness to be a trainer

Þer V.e ttÞ -
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Apply these points when considering anyone as a potential
trainer.

If this individual is willing and if you believe he has the
eapacity to train others to operate a motor grader, you can
help him by providing him with training to develop training
skills. (See aeeompanying Trainer's Gaide.l

Foremen

A foreman is in a good position to be a trainer: he knows
how to perform the work his erews do. In most instanees,
foremen have worked their way up "through the ranks."
Beeause he already may be seen as a leader, erews are more
apt to aeeept a foreman as their "teacher." In his supervisory
position, the foreman is familiar with department policies and
standards; he knows what crews should. be doing. Since he is
in daily eontaet with erews, he knows what they øre doing.
This eontact enables him to know his erew members and their
strengths and weaknesses. The foreman knows his erews'
individual and group training needs, and he may often know
how best to meet these needs.

Although your foremen are knowledgeable and skilled, they
may need training to increase their skills, and they may need
training to help them become effective trainers-to help them
develop leadership skills and learn teehniques for transmitting
information

lnspectors
()onstruetion and maintenance inspeetors are potential

traincrs. To perform his job properly, an inspector has to
knr¡w what l.o expect from a project and the quality a project
must achieve. llt knows standards that workers must meet.
He can readily distinguish between a quality job and a
deficient one. By noting deficient work, the inspeetor can

recognize areas where training is needed. The inspeetor, like
the foreman, is in a supervisory position and erews will
generally accept him as a trainer. However, the inspector
does not necessarily know how to train. Again, you must look
at his personality and potential as a trainer and provide him
with training skills.

Superintendente And Department He¡de

If your department has superintendents, they are potential
trainers.

And remember that you, the head of the department. can be
a trainer, especially if your department is relatively small.
And you, too, may be able to use some tips to help you beeome
an effeetive trainer.

Training Olfice

--You may be able to establish a training offiee, training
director, or a full or part,time resident trainer for youi
department or eounty. If your county already has a training
office or direetor, or a personnel direetor, try to work with
that office to provide training for your department.

OTHER TVAYS TO PROVIDE TRAINING
There are man.y ways to provide training. Training can be

eonrluctt'cl in your own eount-v and/or road departrnent or
outsick' of the count¡'. at c<¡nlmunity collt'ges, universities,
lalx¡r¡rtr¡rit's, rescarch inst it utes.

NOTE: The deleted material applies I

to the U.S. only. I
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Evoluoting Troining

After you have completed any kind of training, it is
worthwhile to consider what your training has accomplished'

Although you cannot always precisely measure the results of
training - the effect upon trainees and the operation of the
road départment as a whole - there are some indications
when training has met its objectives-

Improvement in the following areas indicates accomplish-

ment:

o Safety record: less accidents and job injuries

. Employee morale: reduced turnover and absentee rate;
few'er grievances from employees; less resistance to
change

o Productivity: increased results (e.g., more miles of
improved blading): decreased road maintenance costs;

reáuction in overtime; improved equipment life;
decreased number of lost tools

o Department's image: less complaints from the public;

better acceptanee; more compliments

To help evaluate training, you can interview or survey
trainees. Ask for their comments at completion of the

program and six months later, for example, to-see if training
'has"helped them. After you have received each set of

"o-*"nir, evaluate them and observe changes in perfor-
lTlâOC€¿

Training that is part of a career development program may

require u' fut*uf evalu¿tion, such as testing' of each

paiticipant. For information on testing, you may 
-w-ant.to

"onsuli 
Total Job Training, A Montuil for the Wøkíng

Manager, by Paul M. Stokes; American Management

Association, 1966 Chapter XII, "Measuring Learner
Progress."

Keep a record of training program participants as a

reference when considering promotions, transfers, how to
accommodate manpower shortages, and employee reductions'

Recognize individuals who have participated in a training
program by awarding a certificate, when appropriate'
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Appcndix C

How To Adopt A Troining Rcrourcc

Training resourees sueh as manuals, handbooks, and guides
provide information that ean be adapted for training. A good
training resource is the l?-volume NACE Actíon Cni¿e Seríes
which provides management and technical information on 28
subjects. (For information on the NACE Action Guid,e Series,
see order form, last page of this guide.)

_ The following example uses seetions of Chapter b, Volume
YIII, Maintenance Manngemenú, of ühe NACE Action Guid,e
series. This volume is a guide for implementing a maintenanee
management system. The eolumns labled ,.As fs" duplicate
the words in Maintennnce Manngement. ?he columns lãbeled
"Reworded" show the same information in a training style.

Section 5.1.1, Responsible Supervisor

Change the wording in a training resource from the Brd
person ("he," "she," "it," "they") to the ,.you" addressed in
training. Remember, the person receiving the information
must be the right "you."

It is important to use the active voice as often as possible:
"you should blade;" as opposed to the passive voiee: i,trt"ain!
should be done by the operator."

- In training, you show the right action to do a job, so
information should be eommunicJted in terms of actioi. iood
training emphasizes the hows, and training information should
be written in a "how-to" style. when communieating in the"how-to" style, be sure to place the ..how_to's" in a" logicai
order. Often, this order will be chronological; that is, n,t ãi io
do first, fo_llowed by what to do seeond, ete. Good training
supports the hows with whys. you should reword trainin[
resouree information to emphasize why, as well as how]
something should be done.

Section 5.1.4, Resources Used, first paragraph

AS IS REWORDED

AS IS

Since the original mainte-
nance work program was
developed for individual area
supervisors, the reporting
must be by them.

RE1VORDED

We developed the original
maintenanee work program
for individual area supervi-
sors. Because you are an area
supervisor, you must do the
reporting.

For performanee evaluation,
you need to know what
resourees have been used -manpower, equipment and
materials. Provision for this
reporting is included on the
crew day card.

For performance evaluation,
you need to know what
resources have been used -manpower, equipment and
materials. The crew day card
eontains room for reporting
these resources.

During training, it would be good to actually point out to
trainees the place where resource reporting appears on the
crew day card. You could distribute a card to each trainee, or
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you could make a slide of the card to project on a screen so
everyone could see.

When adapling a training resource, determine what
training aids or supplemental materials you could use to help
clarify ûhe information you present.

Section 5.1.4, Resources Used, second paragraph

in your county or department. If alternative methods of
performing an action are presented, you may need to select
the one method that best. meets your needs or the method that
has been established for your department's use, and then [rain
according to l.ha[ particular method.

Section 5.1.4, Resourcer Ueed, third poragraph

AS IS

It is nol necessary to identify
individual employee names
for reporting, as crew day
cards are not generally used
for payroll purposes. How-
ever, sofne counties record
employee names each day to
documenl, work assignments.
The required information
simply is number of men and
total man-hours or man-days
(usually to t,he neareit four
man-hours or one-half man-
duv).

RETryORDED

Our county requires a daily
record of employee names so
we can document work as-
signments. Therefore, when
filling out the crew day card,
list each crew member's
name. Count the number of
men who worked and enter
the total number who worked
in the appropriate blank.
(During training, point out
the appropriate blank.) Also
include the total number of
man-hours worked. You can
round this number to the
nearest four man-hours.

AS IS

'lhe use of specific pieces of
equipment need not be re-
ported unless you intend to
use these reports for supple-
mentary equipment manage-
ment evaluation. Ordinarily,
reporting by classes of equip-
ment for determining equip-
ment rental rates is ade-
quate.

REWORDBD

You do not have to report on
your crew day card the
specific kind.s ol equipment
you use. You need to report
only the cJ¿sses of equipment
you use. By reporting the
classes, you help us deter-
mine equipment rental rates.
(Explain what these classes
are and the types of equip-
ment that fall under each
class.)

You must apply the information presented to the situation
in your county. If you require employee names to document
work assignments, training must explain that this is the case.

If a training resource contains general information, make
the general information specific enough to meet requirements

Again, you need to apply the information to your own
situation. If, in your county or department, you do not use
equipment reports for management evaluation, explain this
during training.

\4¡hen adapting resource information, be sure to explain
unfamiliar terms in words with which your trainees are
familiar. Also be sure to particularize general information by
providing examples. For instance, if you mention "classes of
equipment," give examples of different classes of equipment.
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Seetion 5.1.4, Reeourees Used, fourth paregraph

AS IS

Only the major materials
used need to be reported _
materials like premix, gravel,
liquid bituminous malerials,
joint filler, ete. Insignificant
items ean be ignored.

RETVORDED

Report on your crew day eard
only the major materials you
use. Examples of major ma-
terials are premix, gravel,
liquid bituminous materials,
joint filler. You do not need to
record insignificant items,
sueh as nails, bolts, screws,
survey stakes.

. 
As you adapt resource material, check to see if the

statements or instructions you prepare raise any qu"riionr.
Do not make statements or give instructions that äre not clear
enough to stand on their own.

Anticipate what questions your presentation will raise, and
answer them within your presentation. you ean 

"na*". 
,uny

antìeipated questions.by giving examples. For instaneu, iiyãü
make the statement, "insignificant items can be igno""á,; ít i,
logical --to anticipate that someone will ask," ..*t ai 

""einsignifieant items?" Therefore, you should siate, .i;";;;
insignificant items such as naili, bolts, ,.r"*r, ;"";y
stakes."

Th:r exereise provid.es an example of how to adapt a
training resouree and ilrustrates just some of ttre poinis tã
keep in mind. In essenee, when you adapt a training 

"".ou""ãlyou convert the information into a presentation Jppropriate
for your trainees and the partieular iituation in yoil ugu;;;.
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TRAINER'S GUIDE

Whot lt's All About

By

Nlorlcnc Glo¡¡non You perform a very important job when you train another
individual or a group of individuals. This guide provides some
tips to help you become an effective trainer. Tips cover:

o Planning for training: ON YOUR MARK
r Preparing for training: GET SET
¡ Performing training: GO

You can use these tips for training a groupor an individual
at the job site, on a piece of equipment, in the

elassroom-garage and when passing information along to
crews, sueh as information eontained in the NACE Tmining
Guide Series.

For related information to help you as a trainer, see the
NACE Training Guide, How to Tolk and Communi,cate at the
Same Tin¿e.*

NOTE: This text has been reproduced
with the permission of the Nãtional
Association of County Engineers.

I

I

I

I

I

NATIONAI ASSOCIATION OF COUNW ENGINEERS

TRAINING GUIDE SERIES

Notionol A¡¡ociolion of Countic¡
Rc¡corch Foundotion

* Ht¡ut to Talk and Com¡nunicate at the Same Time is one
guide in the NACE Training Guùle Senþs. For information on
the NA(lFl T'ruininq GuùIe Sen¿s, see order form, last page of
this guide and Appendix A of th¿' Handl¡ook on Traininy¡ for
Rrxul. l)epartments.
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On Your Mork

You must plan in advanee! Advanee planning is neeessary
whether you eonduet only one training session or an entire
training program. The information that follows can help you to
plan an entire program as well as one training session as part
of a whole program.

Figure out an over¡ll plan for the whole training program
before you conduct your first traíning session

Divide the program into individual sessions. Each session
should logically follow the preceding session, building on
information presented earlier. In training, you explain how to
do something. Let your sessions follow the order of how that
something should be done.

When possible, start with simple ideas and advanee to more
eomplex oneb.

Decide how mueh inlormation to present during the session

Remember that the head ean absorb only what the seat can
endure.

If the session is three hours long, for example, prepare
enough material to fill the time, allowing time for discussion,
breaks, questions, demonstrations the session may call for, as
well as a final review or summary of material presented. You

may need to aetually time your presentation to see how long it
takes. If, for example, your session calls for each trainee to
operate a motor grader, try to judge how much time each
trainee will need.

If it is possible to do so, and you are presenting material for
the first time, have a "dry run" with persons who know the
material to see if they think your presentation is clear.

You ean also time your progress during the training session:
whether you are using too much time, or if you are going to
have time left over.

Organize your material so that it follows the training session's
topic

The points you present in one session must fit together in
the same way one training session fits with other sessions in
the total training program. If you are explaining how to do
something, make each point follow the order of how that
something should be done. Explain one point at a time. Don't
hop back and forth. Be sure trainees understand each point
before going to the next.

Be prepared to explain why something is done as well as how
to do it

Besides learning how to do their work, trainees should
understand why their work should be done in a certain way.

Plan different ways to approach the material you are going to
cover

Think of more than one way to express a thought or idea.
You may need to explain something several times until all
trainees get the point. Be prepared with different ways to
express an idea.
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Check to see if the m¡terial you plan to present &nswers some
questions tr¡inees night have

Putyourself in your trainees'plaee. Ifyou were the trainee
hearing what you had prepared, what questions would you
have? The material you present should be elear enough to
ans\ver any questions you would have if you were the trainee.
But remember that there should always be some questions
from trainees.

Decide on the training eids you need to help explain your
points ¡nd lind out whet rrrangements are needed to secure
the aids

If you are working out in the field and need to demonstrate
how to use a pieee of equipment or how to work with certain
tools, arrange for the equipment and tools to be at the job site.
If you are training in a elassroom-garage, or in an office, and
need a blackboard, ehalk, and eraser, arrange for them to be
where you need them.

Advanee planning gives you a chance to review material so
that it is fresh in your mind. Proper planning also gives you an
opportunity to revise your training program as needed. For
example, you may schedule a particular session for a new
topie, but after noting your trainees' progress, you may decide
to review topics already eovered before moving onto a new
one.

Get Set

There are several things you need to do to get set for
training. You and your trainees must be prepared:

o Know your trainees as individuals

- Know eaeh trainee's name and the work he normally
does in the department

- Learn each person's skills and areas of strength and
weakness, including physical impairments (if, for
example, an individual is hard of hearing, color blind,
etc.)

- Find out who has had prior training and what kind of
training (the individual who has had prior training
could be a potential assistant)

o Introduce yourself to those in the group who don't
already know you

. Explain the reasons why the department is eondueting
the particular training program you are leading and what
the program hopes to accomplish. Explain the training in
terms of benefits to each trainee and to the road depart-
ment. It is important that trainees feel they are partici-
pating in something worthwhile
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. Explain how you are going to conduct the eourse. Give a
broad overview of the training þrogram: topics to be
covered, time period to cover topics, training methods
you plan to use, etc.
(Explanations described in the two items above are
necessary when you conduct some formal training
programs; e.g., classroom-garage or lengthy on-the-job
training. Such explanations are not neeessarily required
when you conduct a brief training session.)

o Encourage each trainee to participate: to make sugges-
tions, to ask questidns and to relate their experienees and
problems with their jobs

Remember that each person is different and that everyone
will not learn at the same paee. You must be aware of
individual dìfferences so you can help eaeh aeeording to his
own particular needs.
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Go

Now that you have planned for your training session, it is
time to GO.

Introduce the training session's topie. Give an overview of
this particular session and brielly explain how the
topie at hand fits into the total scheme of the training
program. For example, if you are condueting a training
program on bridge maintenanee and devoting a session to
traffie serviees, explain how traffic serviees relates to bridge
maintenanee: that crews must have equipment (eones,

barrieades, flags) to guide traffic because of safety for erews
and the traveling public.

COVER THE TOPIC ÎHOROUGHLY
o Explain the why as well as the how. Emphasize eause and

effect relationships by pointing out what will happen
when the job is done the proper way and what will happen
when it is not. Also explain when trainees should follow a
particular method or proeedure. For example, explain
that they should blade preferably when aggregate is
moist; that, usually, if they blade when aggregate is dry,
aggregates will loosen, traffic will fan aggregates into
ditches, fines will blow away - harming the road,
polluting the air, and possibly destroying crops

. Use training aids to clarify the point you're making. You
ean draw your own sketches or diagrams; you ean use

Gn
illustrations from a book; maps and eharts finm the
county engineer's office; or diagrams from a manu-
facturer of a given product or pieee of equipment

¡ Present the how to's in a logical order and emphasize
the ¡ctions involved. Start with the first step of I proce-
dure, then move on to the seeond step, followed by the
third, etc. Start with simple ideas and then proceed to
more complex ones. Make sure trainees understand the
simple ideas before you proceed to the more eomplex ones

¡ Try to anticipate some questions trainees might ask
about points you are presenting and answer them'in your
explanation. Also antieipate problems that might arise
(for example, what to do if needed materials are not at
the job site; what to do if a piece of equipment breaks
down), explain them, and present ways of solving them

. If possible, present your material in more than one way.
You are dealing with different people with different
aptitudes who confront problems and situations in various
ways. If you explain the whys and the how to's in
different ways, you are more apt to comé aeross an
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approaeh that will "eliek" with most of your trainees -one that they will understand because it clearly gets the
point across in the particular way they see things. For
example, one trainee who has had only urban experi-
enees will understand terms differently than another
trainee who has had only rural experiences working with
farm equipment
Explain how and demonstrate how. Actions often speak
louder than words, but if you are using words, speak
elearly and loud enough to be heard

r Give eaeh trainee a ehanee to actually do what you have
explained and demonstrated

- Carefully observe the trainee: what he is doing
eorreetly and what he is doing incorrectly

- Give each trainee individual attention. Work
patiently with each until he can do the job. Under-
stand that eaeh person learns at his own pace and that
you may have to spend more time with some
individuals than with others

- Correet mistakes immediately so that the trainee
knows right away what he is doing incorrectly. Try
to use an indirect approach. Rather than direetly
telling the trainee what he is doing wrong, point
out where he is having difficulty and lead the way so
he ean find out for himself how to eorrect his mistakes.
Ask the trainee what he thinks he is doing wrong

- If one individual is having a lot of problems, work
with him separately and be patient

Emphasize to eaeh trainee the progress he is making
Praise and eompliment each trainee on his progress and
for good work
Encourage trainees to ask questions and to tell you when
they are unsure or do not understand something.
Questions indicate how well trainees understand and
what you need to emphasize or re-explain

- Patiently anslver eaeh question until the trainee
understands

o Make sure you keep control of the training. Don't allow
diseussion to wander off into unrelated subjects

o Toward the end of the session, review what you have
explained during the session
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o Tell interested individuals where they can find additional
information on the topic

What follows is an example of a training session on
reshaping an aggregate surfaced road as pait of a training
program on blading. The example illustrates how to
implement and apply the ideas on training just described. the
training takes plaee out in the field at the job site - it is
on-the-job training - and involves a trainer (Bill) and a group
of three trainees: John, Rod, and Ralph. Bill is speaking.

moisture to produee a plastic,
eonerete-like material. As with
smoothing, reshaping should be
done when the aggregate is moist. If
reshaping is done in dry weather,
you must add water to the aggre-
gate to make it moist.

Why do you need to reshape? You
reshape to eorreet conditions in the
road, such as potholes and rþash-
boards, that could be hazardous to
drivers and could damage vehicles
traveling over the road. By doing a
proper reshaping job, you could
prevent an aecident, even save a
life, and extend the life of the cars
traveling over the road. In reshap-
ing you also conserve the aggregate
by consolidating it into a erust.

Let's take a careful look at these
potholes in the road. As hard as the
crust is, can \rye break it to the depth
of the potholes with just the blade?
With a three inch average depth, it
is too much for just the blade.

How do we do it? What equip-
ment do we need? What do we need
to know about the crust?

The crust is usually two to three
inehes in depth, and its hardness
(density) will depend on the grada-
tion of the eoarse and fine aggre-

loday we're going to cover
reshaping: what it is and how to do
it. Reshaping is a major and
important part of the total blading
operation. The skills you use to
reshape depend a lot upon the
blading information we have al-
ready eovered: mixing aggregates,
fines, crust, blading to smooth a
surfaee and to keep a crown on the
road.

Before you ean reshape, you have
to know what reshaping is and why
you need to do it.

Reshaping is the blading into a
proper erown of the aggregate
surfaee you have properly mixed
into a blend of fines, eoarse
aggregate, and moisture. In prepar-
ing this aggregate mix, it was
neeessary to break up the old crust
and mix it with suffieient fines and

introduce topie: what
you are going to ae-
eomplish; show that
topic is part of the total
training program

review material al-
ready covered in other
sessions; build upon
previous sessions

explain what

explain when

explain why: use eause
and effect relationships

use training aids; pot-
holes are "real life"
training aids

anticipate questions
trainees may ask

explain
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gates together with its moisture
content. A good erust is the product
of a skilled gtader operator exereis-
ing his best judgment in blending
the available aggregates.

The erust is nearly three inehes
thiek and too hard to eeonomieally
break up with the blade. We will
have to use a searifier.

The scarifier is an attaehment to
the grader. It has a variable number
of slender metal teeth which are
foreed into the crust, and they act
like small steel plows.

How do you attaeh the scarifier to
the grader?

First you place the searifier on
the ground in front of the grader.
Drive the grader forward over the
searifier until the lift arms are
directly below the lift meehanism.
Raise the arms and pin or bolt them
into place.

I'll demonstrate how.

Okay, John, why don't you try
attaching the searifier to the
grader? Be careful not to pinch your
fingers and keep your foot out from
under the teeth.

follow logical order

describe

follow step-by-step or-
der

demonstrate as well as
explain

involve trainees and
coaeh them

Very good.

Ralph, why don't you give it a
try?

That's good.

Your turn now, Rod.

Fine.

Now, how do we use the searifier
to break the crust? - by forcing the
scarifier teeth into and under the
erust as you move the grader ahead.

Now let's consider how mueh
crust we need to break up; how
large an area we're working in; how
deep we should go.

Keep in mind that we are
reshaping a section of road with
many deep, sharp-edged potholes,
so you need to searify the full depth
of the potholes.

What if we were working over on
Lake Avenue and there were just a
few, not very deep potholes? Would
we do something different? lVhat do
you think, John?

Yes, \rye could just blade the
potholes without using a scarifier.

t7
t6

eomment on each train-
ee: emphasize the good
points

proeeed in logical order

eover the point thor-
oughly

cover the point thor-
oughly by applying the
particular situation to
a different situation
and anticipating pro-
blems that might arise
by doing so; involve
trainees
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Okay, Rod, give it a try.
Remember not to go so deep as to
bring up fill dirt.

You seem to be having a little
diffieulty keeping a set depth on the
searifier. What do you think you
should do?

How about applying less pressure
so the scarifier doesn't go down so
deep?

Good - you've got it now.

Your turn, John.

Very fine.

Your turn now, Ralph.

What about the wby you are
leaning the front wheels on the
grader? What do you think you
should do?

Okay, much better.

Do you have any questions about
breaking the crust?

I think each of you knows how to
do it and with more practice you'll
do it even better.

use an indirect ap-
proaeh: encourage
trainee to discover so-
lution himself, but help
and guide him

eomment on each train-
ee

encourage trainee to
discover solution him-
self

solicit questions

Okay, what next? lVe have the
crust broken, and you have bladed
the aggregate into a windrow,
recalling our previous session on
how to handle windrows. Now, do
we have a proper blend of aggre-
gates and fines to work with? How
do we know we have the proper
blend?

It is a good compaet mixture in a
plastic workable condition some-
what resembling concrete and looks
like it would pack down. Or think of
it this way: it no longer ravels and
breaks up as it rolls off the end of
the blade and it looks plastic-like.

What should we do now? \ilhat is
the next step after remixing the
aggregate base, making sure we
have the proper mix, and breaking
the erust by searifying?

Next we must blade the windrow
of well-mixed aggregate half on
each side of the eenter of the road
and shape the material into an
A-type crown. We will do this
during our next session and will
begin by reviewing how to achieve a
proper A-type erown.

19l8

proceed in logical order

anticipate questions
and answer them in
your presentation

present another way of
getting the point
aeross

review, summarize
what you have eovered

eonelude
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Appraising Results Derived from a
Maintenance Training Program
A. P. CUNLIFFE, Department of Highways, Ontario

¡THE quantity of salt used by the Department of Highways, Ontario, for snow and ice
control increased from 1956 to 1966 by an average of 11 percent annually. The quantity
of treated sandused during tlte sameperiod increased by 4.3 percent annually. 

-Sincethe

ttiSfyaV mileage serviced by the Department hasbeen increasing annually byanaverage
of 2.3 percent, it is evident that the increased use of salt is only partly ¿ueio the in-
creased mileage. It is generatly believed that the increased 

"säot 
deicing materials

has rezulted in an improved Ievel of service on highways throughout the Province.
The Department's organization for winter maintenance is shown in Fig¡re 1. There

are 18 districts. In each district there are appronimately four patrol sulervisors re-
porting to tlte maintenance supervisor, five patrolmen (front linè supervi]ors) report-
ing to each patrol supervisor, and twelve winter maintenance emplbyees (snowplow
operators, etc.) directed by each patrolman or his counterpart night patrotman õn the
second and third work shifts. Most of the salt and treated sand used for snow and ice
control is spread by hired truckers using Department spreaders mounted on their trucks.
These personnel also work under the direction of the patrolman or his counterpart.

Late in the winter of 1965-66 a Province-wide survey was conducted during a major
snowstorm and each district was required to submit data pertaining to salt usage during
andimmediatelyafterthestorm, i.e., quantityof saltused, numberof appücátions,
and total mileage treated. This informatidn was correlated and it was touni ttrat tt¡e
rate of application varied between 300 and 1200 tb per 2-lane mile. This divergence
occurred not only among districts but also among characteristically similar pairols in
the same district. There was el'idence that poor cont¡ol of the rate and frequency of
application were prime factors in tìe increased use of salt for snow and ice èontrol.

Inasmuch as tlte annual bill for bulk salt had reached $4 million by 1966, it was
obvious from the survey that effective control at the operations level, of the rate and
ryeq!¡-elgy of application, world result in considerable savings. Accordingly, prior to
the 1966-67 winter maintenance season, a uniform application rate was-preÀcribed
and all districts were instructed to catibrate their hydrâuüc spreaders to Äpread salt
at this rate-450 lb per 2-lane mile. A truck speed of 20 mph was used in Ca[bration.
Simult¿neor¡sly, a training program on the use'of salt for snow and ice control was de-
veloped and presented in each district.

In 1965 the Department had ret¿ined tlre consulting firm of Roy Jorgensen and As-
sociates to direct a research project to study its maintenance function. From this re-
search a maintenance training group was organized to develop training materials aimed
at field personnel. The first training program developed, "The Use of Salt for Snow
and Ice Controlr" was conducted in the fatl of 1966 and evaluated the following spring.
This paper describes ttre manner in which this training progtam was developea ana ãa-
ministered, and the conclusÍons d¡awn from its evaluation.

THE TRAINING PROGRAM

It was zuggested that an approach be adopted similar to the one effectively used by
the Virginia Department of Highways in their program on snoril and ice contról. lnitiãtty,

Poper sponsored by Committee on Moinlenonce Personnel ond presented ot the 47th Annuol Meeting.
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It was necessary to determine the
content and scope of the training
prog¡am. Accordingly, a training
committee was formed consisting of
a district engineer, two district
maintenance engtneers, and two
maintenance supervisors, all with
conslderable experience in mainte-
nanee operations. It was deter-
mined that the program, should
cover the following five main sub-
ject areas:

1. Whysalt isused for snow and
ice control,

2. When it should be used,
3. How much should be used,
4. Where it should be placed on

tlte road, and
Figure l, Winter moÍntenonce orgonizotion.

5. Howit ehould beplacedtlere.

The next decision was who should be trained. It was determined arbitrarily that the
training should be directed toward the following two grorps: all field staff required to
make decisions pertaining to winter maintenance operations, i.e., patrolmen and night
patrolmen; and all hired truckers. Finatly, decisions were necessery concerning the
form tl¡e training program should take, and how and by whom it shottld be conducted.
It was decided that-

1. The maj or part of the program was to consist of an illustrated traÍning aid in the
form of a flip chart, 24 by 18 in. in size.

2. The chart was to be prepared for district maintenance engneers and maintenance
supervisors to use as a focal point of discussion at meetings attended by patrol super-
visors and patrolmen.

3. The flip chart was to be issued to all patrolmen so ttrat they could train their
night patrolmen and hired t¡uckers.

Implementation

The flip chart was presented to the district maintenance engineers and maintenance
supervisors at meetings held in each of the five Province regions to demonstrate its
usê as a training aid. Each district maintenance engineer was instructed to use the flip
chart to train patrol supervisors and patrolmen; the patrolmen tl¡en t¡ained their sub-
ordinete staff.

Preliminary Evaluation

At the midpoint of the winter maintenance seeson a preliminary evaluation of t.lte

training program was made and each district was asked the following questions:

1. How many meetings were held at which the flip chart was used as a training aid
by the dist¡ict maintenance engineer or maintenance supervisor?

2. What were the minimum and maximum number of people in attendance atmeetings?
3. How many people received this training firsthand?
4. Approrimately how many patrol supervisors, patrolmen, eqripment operators,

manual rvorkers, and hired truckers attended each meeting?
5. How do yorr rate the flip chart as a training aid? Did it afford any real assistance

in making your presentation?
6. How did your staff react to this training program? To wl¡at degree did they ex-

hibit interest or indifference?

l
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¡5
1
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'Nmbc¡ ær o'oilobb.

A summary of the replies to questions L, 2, 3, and 4 is given in Table 1. It is appar-
ent that while some district maintenance engineers left the training of patrol staff and
hired truckers to their respective patrolmen, otl¡ers trained considerable numbers of
equipment operators, manual workerg and hired truckers tïemselvee. Responses to
qrestions 5 and 6 indicate that the majority of district maintenence engineers and main-
tenance supervisors found tÌre flip chart to be of conslderable assistence in stimulating
active discussion and maintaining interest at training sessions.

TTIE POST-TRAIMNG TEST

Towa¡d the end of the winter maintenance season a post-training test (see Appendix)
was given to a representative sample of field personnel to ascertain the current level
of knowledge and to evaluate the training program, particularly the training aid. The
post-training test was designed to cover almoet the entire content of the illustrated
trainingaid. A variety of techniques qrere used, e.g., true or false, multiple choice,
and written answer, and in several cases questiong were formulated so tlnt tåe correct
ansu'er could come only from the training aid.

Implementation

Atl districts were instructed to test tl¡ree people on each patrol who were using salt
for snow and ice control, the patrolman, a night patrol.man, and a hired trucker. The
tests were given withort forewarning and under supervision and only to those who had
been erçosed to the training progtam. To minimize "examination jitters" thetestee was
asked only to state his classification on t¡e test paper-not his neme.

When the testee handed in his t€st paper he was given a facsimile with correct an-
swers, so that he eould assess his own performance. It was believedthat thiswould re-
inforce him in subject areas where he trad responded correctly and alert þim in those
where he had responded either lncompletely or lncorrectly.

Marking

Before the test papers were marked each ansu¡er was given a value according to its
relative importance. An attempt was made to mark with consistency, particularlywhere
it was necessary to interpret partially-correct ans\Pers.

COMPÎLATION AND EVALUATION OF RESULTS

The rezults for each district were compiled in two ways:
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1. The total mark obtained by each testee
was tatn¡lated andgrouped according tojob title.
The results for a typical district are given in
Table 2.

2. Theaverage markobtained by each of the
three groups was, for each question and part
question, tabulated under the appropriate head-
ing as given in Table 3.

Following these analyses, tùe.average mark
obtained by each of the ttrree groups, and the
number ineach, was tabulatedfor every district
in tlre Province under the appropriate heading,
as given in Table 4.

To evaluate the training program in detail it
was necess¿ìry to analyze the responses to eaeh
question and part question as made by the pa-
trolmen, night patrolmen, and hired truckers in
each district, and in the Province as a whole.
The degree of accuracy to which each group in
each district answered ïrasexpressed as a per-
centage and tabulated as in Table 3. Similarly,
information for each group at the Provincial
level was tabulated (Table 5).

llired
Trucker6

( r{)

Comblned
ReauItE

({4)

3

{
s (¿) (i)

(ri)
(ili)
(lv)

(b)

6

53

TABLE 2

SUMMARY OF TOTAL MART(S OBTAINED tN
PGT-TRAIMNG TEST BY
TESTEES IN DISTR¡CT T

PÀt¡olmen
lr9)

Night P¿trolmen Hired Truckers
(l r) (r4)

84
81
8l
?8
?5
?5
74
73
?3
66
66
6{
60
59
52
50
48
17
a3

06

78
12
72
69
69
66
65
59
40
34
27

't2
70
69
65
63
62
59
5l
5l
{5
4l
34
24

These data were considered i.ndicative of the current level of knowledge in each
district. The test score of ?5 percent was arbitrarily selected as being indicative of a
satisfactory level of knowledge. It was thorght that this information shows the effec-
tiveness of the training program in each district. Evaluation of the data in Table 4
shows that tåere was a spread of 30 percentage points between the lowest combined
average mark of 61 percent in district 1 and the highest of 91 percent in district 6.
The remaining districts were fairly evenly interspersed between these limits. There

TABLE 3

STJMMARY OT AVER.AGE MARI$ OBTA¡NED BY TESTEES IN DISTRICT I FOR

Petrol men
(r9)

Night Hired Combined
Pat¡olmen Tluckers Results(u) (r4) ({{)

82 55 82 ?5
õ8 55 50 55

63 ?3 61 66
84 13 93 84
58 6{ 64 6l
8r 82 7g 82

55 27 29 {0

{6 30 2t 3{
95 t00 86 93
?9 27 36 52
17 82 {3 55

¡00 lO,0 ?9 93
21 55 29 30
31 36 29 34
5t82t14

r00 90 86 9l
41 l0 16 28
8a 70 ?9 ?9
8l ?o 36 65

100 t00 86 95
?9 80 5? 12
58 90 93 7t

lo0 r00 ?9 93
E9 90 93 9l
95 60 86 84

?0 50 2t 49

39 36 29 35

86 59 7r 71

95 00 93 93
68 60 ?9 ?0
51077

63 ?0 93 74
17 25 29 36

04 70 ?9 ?9
7a 80 ?9 77
E2 E5 64 77
8¡l 00 ?9 E3
?1 65 5? 66
65 ar {3 tt
61 50 50 55
50 70 ?9 6t
s2 ?5 ?t 77
2t 20 50 30

63 50 ?9 65

71 80 a3 65

12

l3
la
15 (e) 04 55 {3 68

(b) ?8 73 50 68

EACH QUESTION ¡N PGT-TRATMNG TEST
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îABLE 
'SUMMARY OF AVERÂGE MARI(S OBT¡{¡NED ¡N PGT-TRÀIMNG TEST BY

TESTEES ¡N EACH DISTR¡CT

P¿trolmen Night
Petrol men

Hir€d
Truckera Combined

Dist¡lct
M¡r¡ Marl

t
2
3

{
5

6

õ

9
l0
ll
l3
1a

16
l?
.8
l9
20

Total

l9
15
26
3{
l9
t2
l7

1
l8
l8
13

18
1l
I

t6
l3
l5
26

303

66
78
78
7l
77
9t
78
89
75
't5
82
88
8l
80
9l
69
80
74
?8

t¡
38
33
I

l9
I

38
I

26
15
ll
¡9
I
1

29
ls
I
2

305

59
77
78
?0
70
9l
77
83
6?
72
85
86
80
77
89
64
74

?6

l{
24
20

25
0
4
0

2l
7

6
l0
0
5

I
9
0

238

56
?5

6l
?1

?8

d'
68
79
89
8r

88
6i
?5

69

41 61
73 77
?9 ?8

120 65
63 73
2L 9r
5? 77
13 85
51 70
5a 72
31 82
43 87
30 8l
16 ?9
50 90
3? 66
32 77
28 74

8{6 75

was a greater disparity in tlte average marks of patrolmen, night patrolmen, and hired
truckers in those districts witì combined average marks at the low end of the scale,
than those at the high end. For example, district 1, with a combined average mark of
61 percent, recorded average marks of 66, 59, and 56 percent for patrolmen, night pa-
trolmen and hired truckers, respectively, while district 17, witl a combined average
mark of 90 percent, recorded comparable average marks of 91, 89, and 88 percent.

The combined average mark in any district was generally assumed toreflect the rela-
live effectiveness with which the training program had been conducted in that district.

TÁBLE 5

SI'MMARY OF AVER.AGE MARI(S OBTAINED IN PGT-TRAIMNG TESÎ BY
ÎESTEES IN THE PROVINCE AS À WHOLE

euestion P"lîîr,T"" *"lli1Ï"" til,i*"".'" "åitüÍtuvr' (305) (238) (846)
euestion P¿trolmen r",ll'å,1,1"" 

".Xiå.."- (óur, (sOS) (238)

I
l0

Combined
Results

(846)

53 50 40 48

95 97 85 93
57 56 36 sl
88 94 8? 90
96 S? 89 94
70 72 61 68
45 46 35 42
54 62 56 58

97 96 95 96
58 61 44 55
89 9l 88 89
91 8? 19 86
99 99 93 97
81 85 17 8l
?6 80 86 80
93 93 93 93
90 90 87 89
93 90 82 88

6? 63 38 5?

53 5? 57 56

89 84 77 84

?6 6? 5? 6?
75 72 60 ?0

95 9t
8t ?9

84 8a
96 92
83 82

93 93

73 66

98 98
9¡ 89
22 23
85 9r
52 53

87 92
92 93
98 95
94 96
76 ?5
6? 63

't ?0
84 90
91 90
7t 74

9l 8?

?8 7t

3

4

5 (a) (i;
(ii)
(iii)
(iv)

(b)

6

85 9r
12 18

12 80
88 92
?3 80

92 92

58 66

9,1 9?
90 90
t2 20
85 88
43 50

83 8?
91 92
90 94
90 94
69 74
61 6{
6{ 68
8? 87
82 89
62 ?0

85 88

66 73

t2

r3

l4
r5 (e)
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This assumption appeared even more valid
after compa.ring the average marks ob-
tained by the patrolmen, night patrolmen,
and hired truckers ln those same districts.

CONCLUSIONS

1. The training program was consid-
ered successful in that almost 60 percent
of tìe participants scored at least 75 per-
centon the post-training test, A summary
of the total marks obtained by each testee
is shown in the form of a frequency-
distribution chart in Figure 2. It was felt
tltat a greater degree of guccess would
have been attained if more specific direc-
tion had been given to districts as to how
tàe program was to bd administered, by
whom, and to whom; and if the program

forol Morl 6 P.rc.nrogG Cor€ct

Figure 2. Summory of totol morks obtoined in
post-lroining test.

had included more follow-up.

aÐ

Ig
û30

{ro
5
z

t0

2. The post-training test was not in all cases administered by the districts in the
manner requested. This cast some doubt on the validity of some of the results. It is
important that a post-training test be administered under strictly controlled conditions
to a sufficiently large, representative sample of ttre population.

3. Evaluation of the training program would have been somewhat more meaningful
had the level of knowledge prior to training been known. Administration of a pre-train-
ing test, similar in content to the post-training test, to a representative sample of the
personnel to be trained would have provided a sound basis for measuring the effect of
the training program.

4. Where questions contained in the post-training test had been poorly answered by
a large percentage of the total testees, some difficulty was experienced in ascertaining
whether tlp deficiency lay in tåe training program or in the specific test question. This
emphasizes the necessity of field-testing the training (or testing) materials before dis-
tribution, to insure that tl¡e personnel to whom they are directed fully understand the
content.

5. No attempt was made to determine tl¡e effect of the training program on field per-
formance. However, the following observations q¡ere made: some districts were of
tåe opinÍon that the training program resulted in tàe improved use of salt and an over-
a1l reduction in its use. Other districts felt that the emphasis placed on salt in tl¡e
training program had encouraged some patrolmen to use salt where they had previously
used treated sand. This resulted in increased salt consumption, but to what extent this
was offset by a decrease in tåe use of treated sand is not known. In comparison with
previous years there was a leveling-off in salt consumption even though tl¡e winter main-
tenance season in çestion was tlought to be worse than usual.

Appendíx
POST-TRAIMNG TEST

(See Following Sample Paæs)
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Dc¡cribc wh¡t ir mê¡nt by ". brinc !¡ndwich".

ôY SALÎING EACLY Iàl THC 3IDIí ¡ LAYT¡, OF

t1.

tßlà¡¿ 13 FOT,MED tÉf\,irEEttl ÎHË Sì¡OW ANO lD.lL
PAVEMéâ¡f

At ¿5o F, how long do you think ¡houtd bc ållowcd bÊtwc.n sâlting ðnd
plowiûg to allow thc aalt timê to work?

A M¡¡lxu¡a o¡ l/¿ xou¿

l4 Oñ. of thG th!.c things thât .ffcct. thê r¡tê pcr milê that s.lt ir rprc¡d
with ¡ hyd!¡ulic aandê¡ ir thc spc.d of th. truck. Whet ¡rc thc othcr
two?

r. 6ATl OPExIHG z. !Ye!A!&Lc_Ê!¡s_E!_
Molor 3PAÊÞ

15. al whcrc would you 6êt thc gatc opcning on a hydraulic saodcr fo¡
s¡lt¡ng opêtations?

A1 rHC p10pãß s€r1tltc FoÈ 3AtÎlll(¡. MAlrÊD oN
Ttucß DAsHtoatÞ ol o|| Tx3 srxÞcn ¡coY

b) At what throttlc setting do you ¡un thê motor on the hydreul¡c
sandert

FULL TIIIOTÎLC'
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compendio pero no deberá utilizarse al pedir
publicaciones.

(b) Título: el título de la publicación completa
o el título de un artículo o sección dentro de una
revista, informe, o libro.

(c) Datos bibliográficos: este párrafo da los
nombres de autores personales u organizacio-
nales (si hay alguno), el nombre del editor y su
dirección, la fecha de publicación, y el número
de páginas representadas por el título en la
parte (b). En algunas referencias el párrafo ter-
mina con un número de pedido para la publica-
ción en paréntesis.
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Bibliograph¡e

La blbliographie qui suit contient deux catégo-
ries de références. La première catégorie
consiste en une référence pour chaque texte
choisi qui est inclus dans la partie précédente
de ce recueil. La deuxième catégorie contient
des références pour des documents qui ont soit
été cités dans les textes choisis, ou soit sont
étroitement associés avec des écrits qui sont
présentés dans l'exposé ou les textes choisis,
Chaque référence est composée de cinq parties
qui sont expliquées et illustrées ci-dessous:

(a) Numéro de la référence: ce numéro indi-
que la position de cette référence dans cette bi-

bliographie. Ce numéro est indiqué dans I'index
du recueil mais ne doit pas être utilisé pour les
commandes de publications.

(b) Titre: cela indique ou le titre du livre en-
tier, ou le titre d'un article ou d'une section d'une
revue, un rapport, ou un livre.

(c) Données bibliographiques: ce paragraphe
indique les noms des auteurs personnels
(quand il y en a) ou des auteurs collectifs (orga-
nisation), le nom de l'éditeur et son adresse, la
date de l'édition, et le nombre de pages qui sont
incluses sous le titre dans (b). Certaines réfé-
rences se terminent par un numéro entre paren-
thèses qui indique le numéro de commande.



(d) Availability information: This paragraph
tells how the referenced publication is available
to the reader. lf the publication is out-of-print but
may be consulted at a particular library, the
name of the library is given. lf the publication
can be ordered, the name and address of the

organization from which it is available are given.
The order should include all information given in
parts (b) and (c) above.

(e) Abstract: This paragraph contains an
abstract of the publication whose title was given
in part (b).

(d) Disponibilidad de la información: este pá-
rrafo indica la disponibilidad al lector de la pu-
blicación referenciada de una de dos formas
como sigue. (1) La publicación está agotada
pero puede ser consultada en la biblioteca indi-
cada, donde se sabe que se posee una copia, o

(2) la publicación puede ser pedida de la orga-
nización cuyo nombre y dirección están indica-
dos. E/ pedido debera incluir toda la información
dada en las partes (b) y (c).

(e) Resumen: este pârrafo es un resumen de
la publicación cuyo título se dió en la parte (b).

(d) Disponibilité des documents: ce paragra-
phe indique les deux façons dont le lecteur peut
acquérir les documents: (1) L'édition est épui-
sée, mais une certaine bibliothéque détient ce
document et il peut être consulTé. (2) Le docu-
ment peut être commandé à I'organisation dont

le nom et I'adresse sont indiqués ici. L'ordre de
commande doit inclure toufes les informations
données dans /es parties (b) et (c).

(e) Analyse: ce paragraphe est une analyse
du texte dont le titre est cité dans la partie (b).
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(al Número de referencia
(al Numéro de la référence

lllustration (from ComP. 1)

(a) Reference number

llustración (del Comp. 1) lllustration (du Recueil 1)

Refcrence 5
,1 REVIEV OF HICHWAY DES¡GN PRACT¡CES IN
DEVELOPING COUNTRIES

Cron, Frcderick Y¡. Washington, DC: Intcrnat¡onal
Bank for RecoNtruction and Development; 1975 May.
57 p.

Order from: lnternational Bank for Reconstruct¡on and
Dcvclopment, lEl8 H Street, N.V., Washington, DC
204J1.

Thc degign standards of some 150 highway projccts
linanccd by the lnternational Bank for Rcconstruction
and Dcvelopment between 1960 and 1970 are rç
vicwed, and areas of agreement b€tween the stand-
ards of the 63 countries studied arc identified¡
practical highway stædards based on these areas of-
atreement are sketched for the guidance of plann€rs
in developing countries. The roads discr¡ssed here,
lal¡ into three functional categories: a small group of
exprÊssways, freeways and toll roads carrying larte
voluincs of traJfici ã very large group of -2-lañe

Nghways carrying a wide range of traftic yolume
scrving both local and long distance traffici and a
smaller group of low-traffic tertiary or special
¡rrpose roads existing primarily for land service.
Comments are made on the problem of dass¡fying
highway standards, ând on thc comparison of stand-
ards. Condusions regarding standards for the
capac¡ty- re¡ated elements of design and standards
for the velocity-related elements of design (radic of'curvatur€, stópping sight distance, passing sight
distancc) are discused, as well as the horizonìal aìd
vert.ical dearances for bridges. The standard live
loadings for bridges, the structural capacity ot
pavcments and legal load limits are covered, and
conclusions relating to pavement design, dcsign,
standards for , 2-lane Nghways, . tncremêntå,I
development ol highways, anã leicls of scrvice'arc
prcsented.

(b) Title
(bl Titulo
(bl Titre

(cl Bibliographic data
{cl Datos b¡bl¡ográf¡cos
(cl Donnêes bibliographiques

(dl Availability information
(dl Disponibilidad de la información
(dl Disponibilité des documents

(el Abstract
(el Resumen
(el Analyse

The order should include all information given in parts (bl and
(cl above.

El pedido deberå incluir toda la información dada en las partes
(bl v (cl.

L'ordre de commande doit inclure toutes les informations
donnêes dans les parties (bl et (cl.



SELECTED TEXT REFERENCES

References I
PROFESSIONAL TRAINING OF ROAD MAINTENANCE
PERSONNEL

Neubauer, H.J. Bonn' Federal Republic of Germany:
Federal Ministry of Transport; 1977; 40 p. (Pan African
Conference on Highway Maintenance and Rehabilita-
tion, Ghana, November 1977).

Order from: Transport and Road Research Laboratoryt
Overseas Unit, Crowthorne, Berkshire RGll 6AUr U.K.

This paper defines the training required for three
personnel levels: top manatementr middle m¡¡nate-
ment and supervisory staffr and skilled labor. The
personnel structure applicable to road maintenance
services in African countries is describedr and the
seleqtion of skilled personnel to be trained for higher
qualified posts ¡rs well as the number and qualifica-
tions of the personnel required are discussed. The
planning of training projects, current and future
personnel needs analysisr preparation of training
projects, selection of instructors, training project
administration, training models (school training' on-
the-job training, and long- and short-term training)
are covered. The problems encountered in technology
transfer, such as the provision of counterpartst
insufficient planning and preparation, and the inte-
gration of newly trained personnel into the adminis-
tration, are also discussed. The possibilities of Inter-
African cooperation in training are considered.
Tables are appended that present data on personnel
structure of road maintenance services, training
courses, factors conditioning the analysis of needs in
road maintenance personnel, elements of training
projects, subjects of instruction' planning training
projects, and cost-benefit analysis.

Reference 2
ROAD MAINTENANCE TRAINING_THE WORK OF A
SPECIALIST ORGANIZATION

Hamilton, I. 1977i 30 p. (Pan African Conference on
Highway Maintenance and Rehabilitationr Ghana' No-
vember 1977).

Order from: Transport and Road Research Laboratory,
Overseas Unit, Crowthorne, Berkshire RGII 6AUr U.K.

A specialist organization, Organization for Rehabili-
tation through Training (ORT), discusses its experi-
ences and gives details of projects in road mainte-
nance training in Africa. ORTr which was headquar-
tered in Gevena, Switzerland, is now located in
London, England. The general approach to such
projects from initial survey through implementat¡on
to evaluation is outlined. Training programs (in-
volving training centers and training production units)
in Zaire, Chad, Tanzania and Nigeria are briefly
summarized. Each program begins with a survey of
the countryrs educational and training institutions,
productive manpower available and the organization
of the roads department. Labor needs are then
related to the available labor, and a final report
containing details of a plan of operations (including
timetables, logistics, and budget) is prepared. This
program will become the basis for a contract to
implement the training effort. Evaluation is a

continuou:i element in all training projects and prog-
ress indicators are built into all phases and steps of
the program. This includes evaluation of trainees as
well as local professional managers and potential
trainees.

Reference 3
PRINCIPAL FINDINGS OF TRAINING RESEARCH

Bergstralh, Kermit L. Gaithersburg, Maryland. 1978i
14 p. (presented at the Michigan Management Seminar,
197U.

Not Available.

This discussion of the training of large decentralized
forces notes that only two training approaches have
potential for consistent success: (a) train the super-
visors and then train their employees; and b) train
the employees directly using special instructors.
Eight faining techniçes that permit courses to be
prepackaged for operating supervisors are identified.
The training function consists of three main activi-
ties¡ methods and management system development;
course design and production (performed by training
specialists); and training implementation. The paper
notes that supervisors make good instructors if the
role is well defined, if instructor material is provided
and if instructional training is provided. Costs of
training (fixed costs, valuable costs) are considered,
as well as benefit-cost relationships. Training must
ire supported by operating officials. Operating
support is lost unless training pays off in terms of
impioved employee performance. Support is in-
creased if operating divisions retain full control of
work methods and management systems, and if those
methods and systems are the bases of training.

Reference 4
TRAINING SUPPORT SERVICES

Direktorat Jenderal Bina Marga. Jakarta, Indonesia:
December 1975; variable paging (Government of Indone-
sia; Final Report).

Not available.

The design of the Bina Marga Íaining protram and its
organization are detailed, and the management prin-
ciples on which it is based are defined. The details
are given of the four major elements of the program:
work methods, course production, training implemen-
tation, and prograrn management. Training staff
development is also covered. Bina Marga develops
work methods and workmanship requirements for
nationwide application through a technical panel
representing operating directorates. The Central
Training Unit produces training programs and courses.
These courses are designed to meet individual varia-
tions in training needs and to permit supervisors to
train full crews before undertaking such projects as
excavation and embankment or asphalt surfacing. A
library of trainint courses, instructorst guides, and
supportint materials has been established in provin-
cial public works departments; training implementa-
tion techniques have been developed; and provincial
training officers have been instructed in their use. A
system for managing the total program has been
developed. The total manpower requirements for
highway maintenance, rehabilitation, upgrading and
construction work loads have been estimated. Stan-
dard engineering practices developed in other coun-
tries and training courses available from other high-
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way atenc¡es were u¡ied as guides for developing work
methods.

Reference 5
METHODS EMPLOYED IN CONDUCTING A TRAINING
NEEDS STUDY IN A MAINTENANCE DIVISION OF A
STATE HTGHITAY DEPARTMENT

Bergstralh, Kerm¡t L. Maintenance Manageme nt L967i
7 Reports. Vashington, DC: Highway Research Board;
1967i pp.zt+.t+3. (nignway Research Record Num-
ber 24Ð.

Order from: University Microfilms International,
300 North Zeeb Road, Ann Arbor, MI 48106.

Valid measures of training needs are made for current
and potential maintenance supervisors. They reveal
the most urgent needs and the best course content
and form for training. Maintenance subject matter
experts and experts in study techniques work as a
team to accomplish the following: (a) ascertain the
status of the total supervisory force on factors that
affect learning by using employer records to find age,
education, experience, and geographic distr¡bution
factors; (b) break down the tasks of each maintenance
job and list them in job element statements to reveal
the knowledge, skills, and abilities (KSA) needed to do
the job, which are then combined into KSA state-
menæ; (c) meðiure how well a random sample of
supervisors possesses the knowledge, skills, and abili-
ties needed in their jobs (KsA-based written tests,
performance tests, and supervisory appraisals are
used and results are projected statewide to find the
total number needing training on that KSA); and
(d) measure the sample supervisors for their capacity
to learn by using a standard test and using question-
naires, and interviews to see if they are willing and
have time to take training. This report is part of a
collection of seven reports that describe techniques
applied to the management of the highway mainte-
nance function as well as training, particularly the
definition of training needs in connection with main-
tenance, and ways in which these needs are being
satisfied. The other reports in the publication are as
follows: Planning and Programming Highway Mainte-
nance; Highway Maintenance Service Levels; An
Approach to Performance Rating; Guidelines for
Manpower Training as Developed by the Human
Resources Research Office of the George Vashington
University; Teaching Methods Employed in a Mainte-
nance Personnel Training Program; and Appraising
Results Derived from a Maintenance Training Pro-
gram (see Se¡ected Text Reference 9).

Reference 6
MANAGING HIGHWAY MAINTENANCE IN VIRGINIA

Sorgensen (Roy) and Associates. Gaithersburg, Mary-
land: Commonwealth of Virginia Department of High-
ways and Transportation. December 1966; 150 p. and
appendixes (Virginia Maintenance Study 196T1966
Part IV of the Final Report). (Report /i PB-175 8ll).

Order from¡ National Technical Information Service,
5285 Port Royal Road, Springfield, Virginia 22151.

This report covers the final phase of a study in which
a maintenance management system and related
tra¡ning materials were developed. The report is
presented in three sections that cover the system
that was developed, the improvement of maintenance
performance, and the development of training mate-
rials, respectively. Section A recommends polic¡es

and procedures and covers the development of
performance standards, planning and programming
maintenance work, and performance reporting. It
also provides direct comparison between actual work
performance and objectives. Section B lays out a
pattern of management activity accord¡ng to orgÊ¡fì¡-
zational levels and diJferent types of operations that
will result in significantly improved performance.
The areas covered include management actions, the
process¡es of controlling work pe.rformarìce' and ¡ur
eva¡uation of the results of pilot test¡ng the mainte-
na¡ìce management system. Section C describes the
pol¡cies and procedures followed in developing and
usint training materials related specilically to the
causes of poor performance. The determination of
training needs is covered and the relationship of the
Personnel Divisionrs training section to operating
positions is discussed.

Reference 7
HANDBOOK ON TRAINING FOR ROAD DEPART.
MENTS

Glassman, Marlene. Washington, DC: National Associ-
ation of Counties, Research Foundation; 1974; L42 p.
(National Association of County Engineers, Training
Guide Series).

Order from: National Association of Counties,
1735 New York Avenue, N.W., Vashington, DC 20006.

Information useful in training foremen and crews,
including information about available training materi-
al, is presented in this handbook. The first section
considers and benefits of training. The second
section emphasizes the preliminary aspects to be
considered before the start of training, namely the
determination of training needs, the persons to be
trained, and training priorities. The economics of
training is considered in the third section. The kind
of training, the length of course and the number of
personnel will influence the costs of training. Scheê
uling of training is considered in section four.
Training should be a part of the department's program
and schedded from year to year. The fifth section
considers v'¡hich kind of training to use and when.
Training in blading is used as an illustrative example.
Section six discrsses the adaptation of training
programs and materials from various sources by the
county road departments. Inventories of training
progr¿rms are useful in deciding on the best kind of
training for individual needs. Section seven provides
information on how to get the training done, discusses
potential trainees within the highway department
staff, and sugtests outside resources. The evaluation
of training is discussed in the eighth section. Im-
provement in the following areas indicates accom-
plishment: safety record, employee morale, produc-
tivity, and the departmentrs image. Designed as a
companion to this handbook is the booklet, Trainerts
Guide (see Selected Text Reference 8) which provides
guidance on the tra¡ning of foremen and crews.

Reference 8
TRAINERIS GUIDE

Glassman, Marlene. Vashington, DC: National Associ-
ation of Counties, Research Foundation; 1974i 22 p.
(National Association of County Engineers, Training
Guide Series).

Order from: National Association of Counties,
1735 New York Avenue, N.W.r'Vashington, DC 20006.



Information on training foremen and crews is pro-
vided for professional trainers (on the prep¡¡ration of
tra¡ning.programs and on the presentation of training
sessions) ¿!s well as for supervisors training their owñ
crews. 'The first section of the handbook deals with
ôdvance planning for the training, the second section,
the preparation for .the training; and the last, the
training ¡tself. This handbook is designed as a
companion to- the Handbook on Training for Road
Þepartm€rtsßee Selected Text Referencã 7).

Reference 9
APPRAISING RESULTS DERIVED FROM A MAINTE.
NANCE TRAINING PROGRAM

Cunliffe, A.P. Maintenance Management 196Z: 7 Re.
ports. Washington, DC: Highway Research Board;
1968; pp.5G-5E (Highway Rèsearch Record Num-
ber 241).

Order from: University Microfilms International,
300 North Zeeb Road, Ann Arbor, Michigan 4E106.

The manner in which a training prograrn in the use of
salt for snow and ice control r¡/as developed and
administered, and the conclusions drawn from its
evaluation are reported. A major part of the program
consisted of an illustrated training aid in the form of
a flip chart. A preliminary evaluation of the training
program was made at the midpoint of the wintei
maintenance season and a post-training test was
administered at the end of the season. The results
were compiled and.analyzed. Sample pages from the
post-training test are presented in an appendix. This
report is p¡¡rt of a collection of seven reports that
describe techniçes applied to the management of the
highway maintenance function as well as training,
particularly the definition of training needs in con-
nestion with maintenance, and ways in which these
needs are being satisfied. The other reports in the
publication are as follows: Ptanning and program-
ming Highway Maintenance; Highwãy Maintenance
lq"igç Levels; An Approach to Performance Rating¡
Guidelines for Manpower Training as Developed by
the Human Resources Research Office of the Georgè
Vashington University¡ Methods Employed in Con-
ducting a Training Needs Study in a Maintenance
Division of a State Highway Department (see Se-
lected Text Reference 5); and Teaching Methods
Employed in a Maintenance Personnel Training pro-
8rafn.

ADDITIONAL REFERENCES

Reference l0
DEVELOPMENT OF MANAGEMENT CAPABILITY

Highway Research Board. Washington, DC: 1972; 50 p.
(NCHRP Synthesis of Highway Practice ll).
Order from¡ Transportation Research Board, Publi-
cations Office, 2L0L Constitution Avenue, N.V.,
Vashington, DC 20418.

Addressed to administrators of highway engineering
organizations, highway personnel manaters, and those
responsible for training and development programs,
this report offers information on policies and prac-
tices affecting training practices, recruiting, man-
power development, and trends in public pérsonnel
administration. In a state highway organization,
management capability is required for many posi-
tions. There is a relationship between knowledge and

management capability, and those desiring to aci{uire
managerial competence in engineering organizations
can begin by acquiring a knowledge of management.
The key elements of the manager development
system are identificat¡on of development needs,
establishment of development objectives, planning
and programming development activities, implemen-
tation, and evaluation. The commitment that is
essential to the success of anv develooment Drocram
is Urat-the'iriogfún be made a fuiiction df .i..y
m.rnager in the organization. The responsibilities of
each manager throughout the organization should
include the coaching of his subordinates, an under-
standing of his own development needs, and re-
sponding to the coaching assistance from his super-
visors. Planning for formal training efforts is
important and should consider the subjects to be
covered, trainer resources, training sites and training
methods. College gnaduates joining the organizatioñ
must be trained in management capability. The
training must provide a selective blend of theoretical
with empirical, practical experience.

Reference I I
TRAINING GUIDE AND CATALOG

U.S. Department of Transportation, Federal Highway
Administration, Office of Research and Development,
Implementation Division. Vashington, DC: January
1973, 3L p. (Manag¡ng Highway Maintenance) (Report
#PÈ-224 40717).

Order from: National Technical Information Service,
5285 Port Royal Road; Springfield, Virginia 22151.

This guide, intended for use by highway department
officials, maintenance engineers and training offi-
cers, consists of three sections. The first describes
the design features of the training materials-the
course content, levels of instruction, training ap-
proaches, and instructor training materials. The
second contains a training unit catalog with brief
descriptions of the model riaining units. -The catalog
is organized by unit and management level. The firsi
series of units covers the characteristics and prob-
Iems of maintenance manatement. The second series
establ¡shes a framework for making decisions for
planning and controlling work. The third series
identifies the decisions and tasks required to plan and
schedule work. The fourth series covers the concepts
and techniques of effective work control. The tast
unit gives a comprehensive overview of management
systems. The third section of the book covèrs the
manatement of training, the prerequisites of effec-
tive training, who should take training, how training
should be conducted, how training should be modified,
and how training shouldbe used in small agencies.

Reference 12
NOTES ON THE METHODOLOGY OF THE VRITING
AND PRESENTATION OF MANUALS

Brurschwig, G.; George, A.; Mattei, O. 1977; 23 p"
(Pan African Conference on Highway Maintenance and
Rehabilitation, Ghana, November 1977L

Order from: Transport and Road Research Laboratory,
Overseas Unit, Crowthorne, Berkshire RG ll 6AU, U.K.

These notes provide guidance on the principles of
m.uìual writ¡ng for engineers, techniciar¡s and workers
in an African road department. The Notes discr¡ss
who should write such manuals. The writers of
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manuals should consider the public for whom the
manuals are written and define it as precisely as
possible. A plan must be adopted regarding the
nature of the work; should it be a textbookr guide' or
a collection of manuals? A collection of manuals is
sometimes preferable, with each manual devoted to a
particular aspect but forming a whole, usable series
without too many cross references, and with some
repetitions from one manual to another. The Notes
älso comment on the style to be used and the
presentation of the work. The importance of illt¡stra-
tions, even simple explanatory draw¡ngs, ¡s stressed.
Examples are given of noteworthy illustrations. The
circulation of manuals and the use of programmed
teaching are briefly discussed.

Reference 13
THE GEAR BOOK: AN INTRODUCTION TO GEARS

Bakke, John. Peoria, Illinois: Caterpillar Tractor
Company; 1968 and 1976;73 P.

Order from: the nearest local office of the Caterpi.llar
Trac-tor Company.

This text is an example of a Íaining manual with
numerous illustrations. It is designed for apprentice
servicemen to acquaint them with the many types of
gears used in Caterpillar vehicles and to help them
understand how gears perform specific functions-
Futl page illustrations allow the reader to identify the
parts dèscribed in the text and relate them to the
manual.

Reference 14
HYDRAULICS: AN INTRODUCTORY PROGRAMMED
INSTRUCTION TRAINTNG COURSE

Caterpillar Tractor Company. Peoria, Illinois: no date.
54 p. (Form JE001407).

Order from: The nearest local office of the Caterpillar
Tractor Company.

This text provides an example of a programmed self-
instruction training manual. The information is
presented in stePs called frames. Vhile reading the
material in each frame, one is occasionally required
to answer questions based on that material.

Reference 15
BRIDGE INSPECTORIS TRAINING MANUAL 70

U.S. Department of Transportationr Federal Highway
Adminisiration. Washingtonr DC: Corrected Reprint
1979; variable paging.

Order from: Superintendent of Documentsr U.S. Gov-
ernment Printing Office, Vashington' DC 20402-

This manual provides guidelines for the training of
bridge inspectors and is a guide both for instruction
and 

-for ihe conduct of bridge inspections- The
manual outlines the primary duties of the bridge
inspector, the essential requirements for the training
of bridge inspectors, and the prerequisite çalifica-
tions fór individuals selected tor such training. A
simplified classification of bridge types and a rudi-
mentary explanation of simple mechanics are Pro-
vided. The planning of a bridge inspection oPeration
and the use of an inspection field book are explained,
and the methodology and the procedural sequence to
be followed in conducting a bridge insPestion are
described. The characteristics and wealíresses of the
major construct¡on materials are covered, and the
nature and causes of foundation movements and the
effects on bridges are explained. Typical structural
deficiencies arecovered in some detail. The methods
of reporting inspection results and making recommen-
dations are briefly discussed. The manual also
contains a glossary of commonly used bridge engi-
neering and inspection terms and a short bibliography.



lndex

The following index is an alphabetical list of
subject terms, names of people, and names of
organizations that appear in one or another of
the previous parts of this compendrum, i.e., in
the overview, selected texts, or bibliography,
The subject terms listed are those that are most
basic to the understanding of the topic of the
compendium.

Subject terms that are not proper nouns are
shown in lower case. Personal names that are
listed generally represent the authors of selected
texts and other references given in the

bibliography, but they also represent people
who are otherwise identified with the
compendium subjects. Personal names are
listed as surname followed by initials.
Organizations listed are those that have
produced information on the topic of the
compendium and that continue to be a source of
information on the topic. For this reason, postal
addresses are given for each organization listed.

Numbers that follow a subject term, personal
name, or organization name are the page
numbers of this compendium on which the term

lnd ce

El siguiente índice es una lista alfabética del vo-
cablo del tema, nombres de personas, y nom-
bres de organizaciones que aparecen en una u
otra de las partes previas de este compendio,
es decir, en la vista general, textos selecciona-
dos, o bibliografía. Los vocablos del tema que
aparecen en el índice son aquellos que son ne-
cesarios para el entendimiento de la materia del
compendio.

Los vocablos del tema que no son nombres
propios aparecen en letras minúsculas. Los
nombres personales que aparecen representan
los autores de los textos seleccionados y otras
referencias dadas en la bibliografía, pero tam-
bién pueden representar a personas que de otra
manera están conectadas a los temas del com-
pendio. Los nombres personales aparecen con
el apellido seguido por las iniciales. Las organi-

zaciones nombradas son las que han producido
información sobre la materia del compendio y
que siguen siendo fuentes de información sobre
la materia. Por esta razón se dan las direcciones
postales de cada organización que aparece en
el índice.

Los números que siguen a un vocablo del
tema, nombre personal, o nombre de organiza-
ción son los números de página del compendio
donde el vocablo o nombre aparecen. Los nú-
meros romanos se refieren a las páginas en la
vista general, los números arábigos se refieren a
páginas en los textos seleccionados, y los nú-
meros de referencia (por ejemplo, Ref. 5) indi-
can referencias en la bibliografía.

Algunos vocablos del tema y nombres de or-
ganizaciones están seguidos por la palabra see.
En tales casos los números de página del com-
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lndex

Cet index se compose d'une liste alphabétique
de mots-clés, noms d'auteurs, et noms d'organi-
sations qui paraissent dans une section ou une
autre de ce recueil, c'est à dire dans I'exposé,
les textes choisis, ou la bibliographie. Les
mots-clés sont ceux qui sont le plus élémen-
taires à la compréhension de ce recueil.

Les mots-clés qui ne sont pas des noms pro-
pres sont imprimés en minuscules. Les noms
propres cités sont les noms des auteurs des tex-
tes choisis ou de textes de référence cités dans

la bibliographie, ou alors les noms d'experts en
la matière de ce recueil. Le nom de famille est
suivi des initiales des prénoms. Les organisa-
tions citées sont celles qui ont fait des recher-
ches sur le sujet de ce recueil et qui continue-
ront à être une source de documentation. Les
adresses de toutes ces organisations sont inclu-
SES.

Le numéro qui suit chaque mot-clé, nom d'au-
teur, ou nom d'organisation est le numéro de la
page où ce nom ou mot-clé parait. Les numéros



or name appears. Roman numerals refer to
þages in the overview, Arabic numerals refer to
pages in the selected texts, and reference
numbers (e.9., Ref. 5) refelto references in the
bibliography.

Some subject terms and organization names
are followed by the word see. ln such cases, the
compendium page numbers should be sought

under the alternative term or name that follows
the word see. Some subject terms and
organization names are followed by the words
see a/so. ln such cases, relevant references
should be sought among the page numbers
listed under the terms that follow the words see
a/so.

The foregoing explanation is illustrated below,

pendio se encontrarán bajo el término o nombre
alternativo que sigue a la palabra see. Algunos
vocablos del tema y nombres de organizaciones
están seguidos por las palabras see a/so. En
tales casos las referencias pertinentes se encon-

Trarân entre los números de página indicados
bajo los términos que siguen a las palabras see
a/so.

La explicación anterior está subsiguiente-
mente ilustrada.

écrits en chiffres romains se rapportent aux pa-
ges de I'exposé et les numéros écrits en chiffres
arabes se rapportent aux pages des textes
choisis. Les numéros de référence (par exem-
ple, Ref. 5) indiquent les numéros des réfé-
rences de la bibliographie.

Certains mots-clés et noms d'organisations
sont suivis du terme see. Dans ces cas, le nu-

méro des pages du recueil se trouvera après le
mot-clé ou le nom d'organisation qui suit le
terme see. D'autres mots-clés ou noms d'orga-
nisations sont suivis des mots see a/so. Dans ce
cas, leurs références se trouveront citées après
les mots-clés qui suivent la notation see a/so.

Ces explications sont illustrées ci-dessous.
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Organ¡zat¡on name and address
Nombrs y dirección de la organización
Nom et adresse de !'organisation

Overview page numbers and
reference number

Número de página en la Vista

lllustration (from Comp. 1)

S€lected Text page numbers

Seleccionados
Numéros des pages des Tsxtes Cho¡s¡s

llustración (det comp. 1) lllustration (du Recueil 1)

Subject term and see a/so terms
Vocablo del tema y tórminos see a/so

(ver también)
Mot-clå êt see elso

mountainor¡s terrain (see also degrec of curvature;
design speed; maxiiñüñ-Sradient; radius of curva-
tr.re¡ shoulder width): ll' 17r,3t+r 35' 3E, l73t 175,

2l7r ZYrr 23t

National Association of Australian State Road Author-
itics(P.O. Box Jl4l, Bricldield H¡ll' N.SV. 2000'
Ar¡strdia):
¡rblicatiors, xxiii, Ref. t' Ref. 9

nepassing markings and signs: 31r 95' 132

non-passing sight distance' !g: stoPPint sight distance

Odier, L.¡ Ref.3

Oglesby' C.H.: 23 l' 291, 234, 239, 240, ?4 l, 242, Ref . I 4

I
I
I
I Selected Text page numbers and reference
I number
l-¡6¡¡s¡6s ¿s página en los Textos

Seleccionados y número de referencia

"' iiffi åî¿:lî,f,i"lï'* 
cho isis et

_General y números de referencia
Numáro des pagss de l'Expose ot

numóros des références

Subiect term and see term
Vocablo del tema V tâ¡mino see (ver)

Mot-clá et see

Personal names
Nombres
Noms propres



adult education 69170

American Association of State Highway and Transporta-
tion Officials (AASHTO) (444 North Capitol Street,
N.V., Suite 225, Vashington, DC 20001): 9), 102

American Society for Testing and Materials (1916 Race
Street, Philadelphia, Pennsylvania 19103): 93, 102

asphalt cracks: 99-f0l

audio-visual courses: 105, 107

Bakke, John: Ref. 13

base repair: 136-137, 138-l19

BCEOM, see Bureau Centra.l pour les Equipements
dtOutre-Mer

Bergstralh, Kermit L.: Ref. 3, Ref. 5

Bina Marga: 8Fl3l, Ref. 4
organization, 8E-97, I l4

bitumen-surfaced roads: 44

blading: 190, l9I, 2021 206rRet. 7

Brunschwig, G.: Ref. 12

Bureau Central pour les Equipements d'Outre-Mer
(15 Square Max-Hymansr 7574l Paris Cedex 15,
France): xxv

Caterpillar Tractor Company (Peoria, Illinois 61629):
Ref. 13, Ref. 14

Central Training Unit, Bina Marga: 94-95, 105, ll0,
l17, l18, 122,121, 124,129,130, Ref. 4

Chad: 36,43, Ref.2

charts (see also flip charts): 201

conferences: l7t, ltj

cost-benefit relationships of tra¡n¡ng programs: 23,
t4,7E-7gr gg, gg, Ref. I

counterparts! xi, xxii, 13, 18-19, 30,40r 41, 45r 65,
Ref. I

course design, see training programs

cracks, repair of: 9ts101

crews; t
training, xxxr 7, 18r25r28-29, Ref.7, Ref.8

Cunliffe, A.P.: Ref. 9

decentralized training: xii, xiv, 67-801 85-111, Ref. 3,
Ref.4

demonstrations: 72, 80, 105, 107, lll, 201

diagrams: 72r73, lO5,107, ll0, ll2r20l

discussions: 72

embankment supervision: 106

engineers: t,24, 61,86, 98, 126, 127, 130, Ref. I t,
Ref. 12

equipment: 43r 48
maintenance training, l4-15r 25, 100, 108, I 10,

137, 140,166-167, lgl, lg3
operators, 40, 42r 86, 94, 100, 126, 144, 145, 147 ,

148, 150, 166-167, lgl, lE3, lgl
personnel structure, 24
spreading,165

evaluation of training programs, see training protrams

excavation supervision: 106

Federal Republic of Germany: 12, l3

films: 72, 73, t0, I10, I l2

flip charts: xxxä,72, 80, 177, ttll85, 226, 227, Ret. 9

foreign assistance: xi, 37

foremen: t, 142, 144, 147 ) 199-200, 207, Ret. 7
training, xxx, 7, ltr 25r 29, 39, 40,86, l8l, lt3,

194, 197, Ref. t
gears, manual on: Ref. 13

George, A.¡ Ref. l2

Germany, see Federal Republic of Germany

Glassman, Marlene: Ref. 7, Ref. 8

gravel roads: 44

Hamitton, I.: Ref. 2

Highway Research Board (now Transportation Research
Board) (see also Transportation Research Board):

xxvi, xxxi, Ref.5, Ref.9, Ref. l0

hydraulics: Ref. l4

implementation of training protrams, see training
Pro8rams

incentives for better work: 8

Indonesia, Government of (see atso Bina Marga): xxiv,
87, 88, Ref. 4

inspectors: 207, Ref. l5

instructors, see trainers

lnternational Bank for Reconstruction and Development
(IBRD) (1818 H Street, N.W., Vashington, DC lOt+ltlt

g, 37, 44

international cooperation in training: 2È22, Ref.. I

Jorgensen (Roy) and Associates (P.O. Box 3310,
Gaithersburg, Maryland 20760)z xxv, Ref.6

knowledge, skill, ability (KSA): xvi, xxvii, xxviii, xxix,
t76

identification of needs in, 135-146, 155, 168-169,
17l, Ref.4

KSA, see knowledge, skill, ability ß54)

labor-intensive methods: 3t

Liberia: l7

libraries: l17, 123, Ref. 4
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maintenance of highways (¡C_ul* mowing): xii' l2Et
190-211, Ref. 6

Dersonnel structure' 24r Ref. Ir Ref. 4

iraining in (see also training programs), xii, xix-xxii,
xxvi:xxix, F-4, 3Á5, 100, 135-155, Ref. l,
Ref. 2, Ref.9

winter, xxxi, 167, 190, 225, 226, 232-233, ReI- 9

management: xiv, 6-7, Ref . I0
of ñighway maintenance, Rel.6' Ref. 9
of training projects, see trainin8 Protrams
personnel, xix, 19, 38r 6lr Ref. I

manpower: 5l
inventories, 4Er llTr Ref. 2

needs, 47, 49, 50,60,63t l17' l19' 124-127, Ref. I,
Ref. 2

shortages, 192

manuals (see qþq training guides): l3L, 143,200'.209,
Ref.T3, Ref. l5

writing of r Ref. l2

mathematics' trainint in: 138, 142,146,180

Mattei, O.: Ref. 12

mechanics: 8, 18r 25r 39, 4Ir 63,145' 150

morale, employee: 192, 208' Ref. 7

mowing: 163

National Association of Counties (1735 New York
Avenue, N.V., Washington, DC 20006): xxix, xxx,

Ref. 7' Ref. 8

Nationa.l Technical Information Service (5285 Port
Royal Road, Springfield, Virginia 22151): Ref.6,

Ref. I I

Neubauer, H.J.: Ref. I

Nigeria: 37, 46, Ret. ?

on-the-job training: xi, xvii, xx, ll, 13' L6r 30, 56-57,
69, l40r 20l

op€rators, eguipmentl 40r 42

Organization for Rehabilitation through Training (ORT)
(ORT House, Sumpter Roadr Finchley' London NW3
JHR, U.K.): 36-65

ORT, see Organization for Rehabilitation through
Training (ORT)

packaged training protrams' see training programs

Pan African Conference on Highway Maintenance
and Rehabilitation (Novembert 1977)r. xix, xxi, 36,

Ref. l, Ref.2r Ref. l2

patching:164
asphaltsr 68
skin, 162, 167, 17l-173

patrolmen: 226, 229t 2)l

photographs: 72, 174-17 5

post-training tes1.; 227, 230

practice sessions: 72

public relations: 193' 208

rehabilitation of roads, training in (æg:þ training
programs): 29

repairs (see also maintenance of highways; patching):
t36-137

cracks, 99-l0l

retraining (see also training programs): 37, 42, 52,
152

safety: 193' 208, Ref. 7

self-training: 70-7I
manuals, 200r Ref. l4

seminars: 107' 108

skilled labor: xix, xx, 7, 8, 24, 49t 51, 59

slide-tape sets: 72, 731 80, l12

snow and ice control, see winter maintenance

subbase repair: 136-137

superintendents: 167, l8l' l8)t 207

supervisors: xvii, xxvi, xxix, 7, E, 161 25r 29, tEr 60,' 
E7,96-97, 106, I t3-l 15, 126, 135, l4l, 142, 143,
144, 145, 147, 148, 150, 167, 180, l8l, 225rRet. 5,
Ref. l0

as tra¡ners, xxiv, xxx, xxxiir 7lr 72177, EOr 861 87t
95, lO5-108, lll' l13, ll7, l18, 130' Ref.3' Ref.4

training of, xiv, xix, xx, xxiii, xxvi, 18r 25r 6lr 69,
I5l,-152, 153, 154, 155, 195,226rRef. 3' Ref. 8

Tanzania: 17, 4445, Ret.. 2

technicians: L26,127, Ref. l2

technology transfer: l7

testing, pre- and Post-traininS: xviii, xxvii, 227, 230

tests, post-training: 227, 2)0

trainees (see also supervisors): 6-9,10, L06,166-167,
Ref. 2

characteristics of, xxvii, 32t L50, l5l,152, 153
selectingr lO-11, 30, 62, 105, 159' 169, 195-196t

Rel. I

trainers (!gg_gþg supervisors): xiii, xvi, xix, xxii, xxiii,
l2-lT, 19, 30, 32, 40, 41, 44, 49, 5 1, 72-7 31 7 6,
77r 80, 94, 95,96, lll, llFllS, 123, 129, 130,
154, l59t 170' 174r200,206' 207' Ref. I' Ref.8

preparation for, xiv, xxix, xxx, 72-73,159, Ref. 4t
Ref. ll

training aids (see also audio-visual courses; charts;
diagrams; ttip cnarts; manuals; training guides):

xvii, xx, xxviii, xxxii, 14, l9r 20r 27t 30r 32r 43,
46, 51,72,73, 105, I'Fl60, 170-178, 177-178,
179-186' Ref. 4, Ref. 6' Ref.9, Ref. ll

training centers: xii, xix, xxi, xxv, l7-l4r 46t 49r 5i,
64, E7 , Ref.. 2

training costsr see training ProS,rams

training eva.luation, see training programs

training facilities, fixed (see also training centers):
xii, l3-14' 27, 30, 48, 49, 51,77


